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EDITORIAL 


IMMINENT PROBLEMS IN ForESTRY EDUCATION 


the opinion that, “it is in universities that 

the soul of a people mirrors itself.” If this 
be true for society as a whole, it should be equally 
true that the soul of professional forestry is re- 
flected in the forestry schools. Consequently, the 
intellectual well-being of the forestry schools is a 
matter of deep concern not only to forestry edu- 
cators and students, but to all foresters, however 
employed. 

The facilities and financial support of many 
American forestry schools have improved greatly 
in the past five years. The foundation for this 
improvement, due largely to the great increase 
in enrollments and to the efforts of Professor 
H. H. Chapman in focussing the attention of uni- 
versity administrators on the deplorable educa- 
tional facilities in many forestry schools, was laid 
some years before by the Forest Education In- 
quiry made under the direction of Dean Henry S. 
Graves. The contributions of Professor Chap- 
man and Dean Graves must be regarded as the 
most significant yet made to forestry education in 
the United States. 

Although this improvement in educational fa- 
cilities of American forestry schools may be 
gratifying to all those interested in forestry edu- 
cation, in the face of probable future trends it is 
disquieting that these improvements have not 
been more largely the result of the educational 
statesmanship and the scholarly activities of the 
forestry faculties rather than the result of student 
pressure and outside support. 

A decline in forestry registration appears to 
be inevitable. Under most favorable circum- 
stances, this decline might be regarded as an un- 
mitigated blessing because it will give faculty 


Se years ago Lord Haldane expressed 


members some relief from excessively heavy 
teaching and administrative duties and will thus 
afford an opportunity to arrest the intellectual 
deterioration inevitably resulting therefrom. If, 
however, the increased financial support now en- 
joyed by many forestry schools has been largely 
the result of inordinately large registrations, what 
will happen when these registrations materially 
decline? Will this increased support be with- 
drawn? This probably will be the case unless 
members of the forestry school staffs are ready 
and qualified to take advantage of the opportu- 
nities the situation clearly affords. These oppor- 
tunities lie in two directions: (1) the improve- 
ment and strengthening of the existing educa- 
tional program; and (2) greater activity in re- 
search. 

Forestry education could be improved and 
strengthened in at least three ways: first and 
foremost, the educational background and intel- 
lectual qualifications of many members of the 
forestry school faculties could be raised; second- 
ly, the program of study for professional forestry 
could be increased from four to at least five 
years; thirdly, forest curricula could be over- 
hauled to eliminate the dross and to increase the 
content of fundamental subjects. 

Although the subject of the qualifications of 
forestry school faculties is a delicate one, never- 
theless, any proposals that do not consider this 
subject are of necessity unrealistic and super- 
ficial. The greatest single need in forestry edu- 
cation, as in all other fields of education is more 
competent scholars. Competent scholars cannot, 
however, be picked from thin air. In a very real 
and fundamental sense, they are the fruits of an 
effective educational program. A weak educa- 
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tional program does not produce many competent 
scholars, and until these are available the educa- 
tional program cannot be greatly strengthened. 
This does not mean, however, that forestry educa- 
tion is stymied. It does mean that a persistent 
and conscientious effort must be made, first to 
select for teaching positions the most promising 
men available, and then to create environments 
which will permit their further growth and devel- 
opment. Some degree of economic security, some 
leisure time for study and research, and some 
time for travel are essential; but more important 
still is it that the intellectual atmosphere of the 
forestry schools be such that genuine scholarship 
will be encouraged if not actually demanded. 

To argue the point that the program of study 
for professional foresters be increased from four 
to at least five years hardly seems necessary. 
Many of the older and all of the more highly de- 
veloped professions now require a five-, six-, or 
even seven-year period of education and training. 
For many years at least one American forestry 
school has been on a five-year basis; others are 
now following and sooner or later all forestry 
schools will likely make the change. 

For several years forestry schools have been 
toying with the idea of establishing minimum re- 
quirements for professional training. Very soon, 
however, they will have to come to grips with this 
important problem. One solution, perhaps the 
best, lies in the five-year curriculum. Never has 
the time for making such a change been more 
propitious. Schools that do not take advantage 
of these conditions thus to strengthen their edu- 
cational program may miss a golden opportunity. 

The third way in which the educational pro- 
gram could be improved is by a general over- 
hauling of professional forestry curricula. Many 
of these curricula contain material more or less 
of subcollege grade, either because of the nature 
of the subject matter, or the manner in which it is 
presented. More attention should be given to 
courses designed to educate rather than to train 
students. There has been too much training and 
too little education. Except in rare instances, 
purely descriptive courses have no legitimate 
place in college curricula. On the other hand, 
there is no good reason why most forestry courses 
cannot be taught on a college level. 

If enrollments decrease and they undoubtedly 
will, teaching loads will undoubtedly decrease, 
provided, of course, staffs are not reduced pro- 
portionately. If the staffs are decreased as enroll- 
ment decreases, then teaching loads will remain 
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unchanged. If, however, forestry educators con- 
vince their administrative officers that there is 
ample work for a larger staff, despite shrinking 
enrollments, then it will be possible to make sig- 
nificant progress in raising the general level of 
forestry education. Furthermore, a reduction of 
the teaching load will give faculty members in- 
creased opportunity for carrying on more and 
better research. 

A recent survey of forest research in the United 
States shows no dearth of research projects. In 
all, work is being done on over 1,300 projects, 
250 of which are supported by the forestry 
schools. This survey also shows that during the 
past fiscal year approximately 7 million dollars 
was spent on forest research, about 165 thousand 
dollars of which was expended by the forestry 
schools. Even though these figures may be only 
estimates, obviously considerable money is being 
spent on forest research. Of this, the forestry 
schools are expending only a comparatively small 
part. 

Research activity in some American forestry 
schools is practically nil. Every forestry school 
must carry on a research program, limited though 
this may be, as well as a program of instruction, 
if it wishes to be considered a worthy department 
of a university worthy of the name. Actually, 
there is no escape from this responsibility. It 
does not follow, however, that every member of 
staff of every forestry school faculty should en- 
gage in research. Some clearly should not. There 
is, to be sure, a place for teachers as such in a 
university. Nevertheless, no department in a true 
university can long command respect inside and 
outside the university if at least some members 
of staff do not make a reasonable contribution to 
the advancement of knowledge. 

After some years of smooth sailing forestry 
schools appear to be headed for a little stormy 
weather. This may be a blessing in disguise: 
it may result in a general overhauling of the edu- 
cational rigging; it may give an opportunity for 
determining the efficiency and scholarly attain- 
ments of the staff members; it may indeed test 
the very soundness of the entire program of for- 
estry education. If this storm is long-lasting and 
unusually severe, a few forestry schools may be 
lost, but those that survive will be better able and 
better qualified to carry on the work they have 
set out to do because of the experience they have 
gained under adverse conditions. To these sur- 
vivors must the profession look to carry the pro- 
gram of forestry education forward. 


JOSEPH TRIMBLE ROTHROCK: THE FATHER OF FORESTRY 
IN PENNSYLVANIA 


By GEORGE H. WIRT 


Pennsylvania Department of Forests and Waters 


Dr. Joseph Trimble Rothrock was born in Pennsylvania April 9, 1839. His interest in forestry 


antedated by many years the advent of the first technically trained American forester. 


group of pioneers whose early efforts in behalf 
country’s attitude towards its renewable natural 


: One of that 
of conservation have left lasting imprints on the 
resources, Dr. Rothrock was actually and literally 


“the father of forestry in Pennsylvania.” This estimate of his character and accomplishments was 
written by one who knew him well and who was associated with him intimately and professionally 


for more than twenty years. 
Commonwealth of Pennsylvania. 


Mr. Wirt was the first technically trained forester employed by the 
His article commemorates the one-hundredth anniversary of 


Dr. Rothrock’s birth. 


sees as he travels through Pennsylvania 
can barely escape the name of Joseph 
Trimble Rothrock. 

In a woodland park near West Chester there 
is a modest marker indicating the place where 
his body was interred. In the assembly hall of 
the West Chester High School there is a bronze 
plaque carrying a beautifully designed profile 
medallion and a eulogy of him as a patriot, phy- 
sician, citizen, friend. At Mont Alto there is a 
bronze plate at the entrance to the forestry school 
designating him the founder of the State Forest 
Academy. On a boulder at the Mont Alto Sani- 
torium there is a bronze plate proclaiming him 
the founder of the first state sanitorium for the 
treatment of tuberculosis. At Harrisburg, as one 
approaches from the west the Education Build- 
ing, in the state group, one observes his name 
carved large in the frieze and placed with the 
names of famous scientists of the Commonwealth. 
Near the rotunda of the main capitol building is 
a marble slab with bronze medallion naming him 
as “Father of Forestry in Pennsylvania” and re- 
citing a long list of his achievements. At Mc- 
Veytown, his birthplace, a rough mountain boul- 
der bears a bronze plate showing him as a pio- 
neer looking out over wide reaches of forests. 

Loving cups were engraved and presented to 
him. Trees and groves have been planted and 
named in his honor and memory. College and 
university catalogues carry his name both as stu- 
dent and professor. State and national archives 
contain his records and reports. The proceed- 
ings of the American Philosophical Society, med- 
ical journals, botanical journals, forestry maga- 
zines, and many other publications carry his 
writings. Others have written his name in big 
letters across the face of Pennsylvania, because 


A NY open-eyed person who observes what he 


he wrote his name deeply in the hearts of his 
fellowmen. 

Dr. J. T. Rothrock was a man of varied activi- 
ties and experiences and made enviable records 
in many of them. He was soldier, master mari- 
ner, explorer, botanist, physician, surgeon, au- 
thor, lecturer, university professor, pioneer in 
forestry agitation and development in the United 
States and especially in Pennsylvania. The one 
term that might cover all others and still be most 
descriptive of his work would be “public ser- 
vant.” 

Having been associated very closely with him 
for over twenty years, I had ample opportunity 
to observe his self-sacrificing service which was 
constantly but not obtrusively in evidence. Aside 
from other factors which went into the making 
of a strong character, such as a Christian father 
and mother, a devoted wife and family, the hard- 
ship of army and wilderness camp, the refine- 
ments of college, university, and polite society, it 
has always appeared to me that perhaps the ef- 
fects of two special incidents in his life might 
have been determining factors. 

While still a boy in his home town, he and a 
companion were in the “old swimmin’ hole” and 
for some reason both got beyond their depth. 
Fortunately another young man nearby noticed 
them but only in time to save Joe from drown- 
ing. On the slope of the hill facing the river in 
the McVeytown cemetery is a modest tombstone 
marking the burial site of that man, J. Lockard 
Brown, who was too poor to have a tombstone 
except at the expense of someone else. But Joe 
Rothrock’s life was saved as by a miracle. 

After the battle of Fredericksburg, where he 
had been seriously wounded, young Rothrock 
was in the hospital as a hopeless case. One day 
Abraham Lincoln came through the ward and 
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shook hands with each one. As he passed Roth- 
rock’s cot, he lifted the boy’s hand and said to 
him, “God bless you young man, the country 
needs men like you.” In a comparatively short 
time that seriously wounded soldier was back 
home organizing a troop of cavalry of which he 
became captain. 


One day in answer to a question of mine he 
stated that he had received many flattering of- 
fers to go to other states in various capacities, 
but he felt that Pennsylvania had given him 
everything he had that was worth-while and in 
return he would give everything he had to Penn- 
sylvania. 


Fired by a belief that his life was given back 
to him twice and by a sense of obligation to the 
Commonwealth, Dr. J. T. Rothrock lived and 
served with little thought for himself. 


It would be interesting to follow the chain of 
circumstances which ran through a maze of ex- 
periences and finally resulted in Rothrock’s de- 
voting himself to awakening the people of Penn- 
sylvania to the necessity of caring for their for- 
ests. A few links might be mentioned. His fath- 
er was a physician. As a boy he came to know 
the local forest areas. As a student, Asa Gray 
guided him into the study of botany. It is im- 
possible to know whether it was the prospective 
physician working on plants, or the prospective 
botanist working in medicine, but certainly there 
was a Close tie-up. Although he never gave up 
his study of medicine, nevertheless, the fact re- 
mains that he gave up a lucrative medical prac- 
tice to devote his time to botany. It was while 
he was studying botany in Germany that he 
learned the fundamentals and possibilities of for- 
est management. It was as a young physician 
that he advocated and proved the value of Penn- 
sylvania forests as a factor in the restoration of 
health for its citizens. It was as a botanist that 
he traveled from Alaska to the tropics, from 
Maine to the Caribbean Sea, and knew the forest 
resources of this continent as few, if any, other 
man knew them. He knew the forests of Penn- 
sylvania from Philadelphia to Erie and from 
Pittsburgh to Milford. He saw the primeval for- 
ests gradually fading out of the state. He knew 
that the continued development of the growing 
cities was dependent upon adequate supplies of 
pure water. In spite of rich mines of coal, he 
had visions of the ultimate development of water 
power. He had seen alternate drought and flood 
in the treeless regions. He believed in Pennsyl- 
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vania and had fought for the idea, of the state’s 
obligation to provide its own future welfare. 


He was head of the Botanical Department in 
the School of Medicine at the University of 
Pennsylvania in 1877 when the American Philo- 
sophical Society wanted someone to become 
Michaux lecturer on forestry; he was chosen. 
He was the logical choice of the Pennsylvania 
Forestry Association in 1886 when a secretary 
was wanted to lead them and the people of Penn- 
sylvania in a program for a sensible attitude with 
respect to the rapidly vanishing forest resource. 
This led to the State Forest Commission, and 
then Commissioner, and finally in 1901 to the 
head of a Department of Forestry in the state 
government. 


It should be remembered very definitely by the 
foresters of today that Dr. Rothrock, unlike many 
of his contemporaries, never considered himself 
a forester and disliked being called one. But he 
studied more forestry and checked his deductions 
with more European foresters of prominence 
than any forester that I know in the United 
States today. As a botanist and surgeon he 
knew the sciences upon which the growth of trees 
and the management of forests depend. As a 
soldier, sailor, and explorer, he knew the prac- 
tical side of life, and fine-spun theories which 
were impractical were quickly detected by him. 
As a patriotic citizen he was interested in the 
welfare of his state and knew only too well the 
political and economic difficulties of his time. 


Dr. Rothrock’s philosophy with respect to for- 
ests and their place in the economics of Penn- 
sylvania was comparatively simple and he never 
tried to make it appear complicated. The pri- 
meval forests were a tremendous reservoir of 
tree crops from which the people of the state 
were mining great wealth and establishing a most 
glorious commonwealth. Unfortunately, how- 
ever, the people were blind to the “areas of deso- 
lation” which were developing after the lumber 
operations. These areas would not support a 
continuing industry. He saw lumbering, tan- 
ning, wood working, and other industries fade 
away. He saw ghost towns with men, women, 
and children stranded without a livelihood and 
no hope in life except to pull up stakes, move 
out, and start over again. He saw desolation not 
only in the forest region but also in the hearts 
and lives of people. He remembered when pio- 
neer women could not dry their clothes in the 
forest clearings and later saw prolonged droughts 
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and high floods all over the state. He had seen 
mountains and sand dunes reclaimed by forests 
abroad and knew it could be done here if the 
people could be aroused to their own situation. 

He did not seem to be bothered about a timber 
famine in Pennsylvania, but he was disturbed 
because of the economic burdens which would be 
borne in future years as a result of needless waste 
and deadly indifference. He had no fault to 
find with the lumberman, but he did condemn 
the carelessness and indifference to forest fires. 
He saw the robbing of soil on farms and advo- 
cated the planting of trees to hold the soil and 
its fertility, to protect the banks of streams, and 
to help the water supply for crops. 

He stated always that forest management 
would be practiced by individuals or by govern- 
mental bodies only when such management 
would pay for itself, and he recognized the dif- 
ference between the returns desired by persons 
and by society. He advocated the policy of state 
forest reserves, not because he believed in gov- 
ernmental ownership of natural resources or of 
government going into business, but rather be- 
cause he believed that the only way our Ameri- 
can people would learn forestry and what it could 
do was for the state to show them. There was 
one exception to this idea in his philosophy. He 
believed that hunting and the use of fire arms 
learned in hunting made a direct contribution to 
national defense. He had seen game disappear 
with the forest and in fire. He saw large tracts 
of wildland posted against hunting and fishing. 
He considered the maintenance of hunting and 
fishing opportunities as a state health insurance 
policy. He wanted state forests to guarantee to 
the poor of the state a perpetual hunting and fish- 
ing ground and an area to which they might go 
at all times for such recreation as can be found 
naturally associated with forest conditions. 

Through his years of experience he knew only 
too well how impractical many enthusiastic sup- 
porters of a new program could be. He realized 
the need of men trained as foresters. Politics 
constantly stared him in the face. As soon as he 
would talk about jobs the politicians were on 
the jump. He finally convinced the Republican 
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leaders of Pennsylvania that politics did not de- 
termine a man’s knowledge of forests or eco- 
nomics, and that if they wanted to have the 
credit for beginning and developing a new policy 
which was being endorsed generally over the 
country they would have to let him have trained 
men and to let him build a group of loyal state 
servants from young men chosen for the job 
rather than because their fathers had voted this 
way or that. Be it said to the everlasting credit 
of Dr. Rothrock and the Pennsylvania Republi- 
can leaders that that policy was adopted and ad- 
hered to for a period of twenty-five years during 
which time forestry became an outstanding proj- 
ect for the welfare of the state and nation. He 
said time after time that as soon as salaries were 
raised to the standard of other technical jobs the 
politicians would break away from their original 
policy and make forestry and state forests a po- 
litical football. 

Dr. Rothrock had an abiding faith in people 
both as individuals and as groups. He believed 
in educating the whole society to a value of for- 
ests and therefore believed thoroughly in a peo- 
ple’s organization to express and to fight for a 
new policy which he realized would not advance 
itself any more than any other worth-while idea 
would advance itself. Further he did not fret 
because results were long in coming. He had 
infinite patience and laughed often at some who 
would reform the world over night with a few 
items of newspaper publicity. 

Nor was he jealous of his leadership which 
was acknowledged by those whose judgment was 
not warped by their own self interests. He fre- 
quently refused to correct misstatements of facts 
because “there is plenty of credit for all of us.” 

Dr. Rothrock was a man of vision but he had 
the facility of doing the hard work necessary to 
make those visions come true. Southey in his 
Life of Nelson states of Nelson what is equally 
true of Rothrock, “He has left us, not indeed his 
mantel of inspiration, but a name and an ex- 
ample which will continue to be our shield and 
our strength.” And “Thus it is the spirits of the 
great and wise continue to live and act after 
them.” 


TOWN FORESTS—A NEGLECTED OPPORTUNITY 


By HARRIS A. REYNOLDS 


Massachusetts Forest and Park Association 


There are hundreds of towns scattered throughout the eastern states where lumbering and wood- 
using industries were once an important part in the economic life of the community. Abandoned 


mill-sites stand like tombstones to these dead industries. 


Many declining towns can trace the 


chief cause of that decline directly to the abuse of the natural resources, especially the forests. 
Deserted farms are the complement to denuded forest areas. Little hope of recovery for such com- 


munities can be found except through the reestablishment of the forests. 


The private owner is not 


likely to undertake this task, but the community itself with state or federal aid can do so. This 
problem is now in the lap of the forestry profession. What shall we do with it? 


: ‘HE ultimate purpose of forestry is so to 
manage the forest lands of the country as 
to insure an adequate timber supply and to 

obtain for the owners and the public the maxi- 
mum subsidiary benefits to be derived from such 
lands. Most of our forest land is in private 
ownership and only a small fraction of the own- 
ers are really practicing forest management. For 
many years we have been striving for a better 
approach to the private forest problem, but as 
yet the formula for its solution has not been 
written. There are those who still hold with 
Fernow that “Forestry is a function of govern- 
ment,” but we know that governmental agencies 
cannot acquire all of the forest lands, nor is it 
desirable to regiment our forest owners through 
government regulation. It is doubtful whether 
we know enough about forest management to be 
able to tell the private owner how he must spend 
his own money, in the handling of his property. 
The examples of successful management by for- 
esters of their own woodlands are still too few 
to be conclusive evidence of our superior knowl- 
edge. Losses due to mistakes on public lands 
are distributed among all the people, but when 
an error is made by the individual he alone must 
bear the brunt. It would seem wiser therefore 
for us first to demonstrate the advantages of for- 
est management on public land and in that way 
influence the private owner to adopt better prac- 
tices. For the most part our publicly-owned lands 
at present are too far removed from the average 
private owner to enable him to learn through 
personal observation. This, we believe, can best 
be accomplished through the establishment of 
town forests, which will bring the benefits of 
public forests closer to the people. 

The community or town forest in most coun- 
tries in Europe outranks in area and importance 
the state and national forests. In this country we 
have the reverse order, simply because it was 


‘ 
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easier in the beginning to sell the idea of public 
ownership and management of forests to the na- 
tion than to the municipalities. The United 
States already owned large areas of forest land, 
hence no expenditure was required for purchase 
of the original national forests. Later, when the 
proposal to buy lands for that purpose was made, 
under the Weeks’ bill, ten long years were re- 
quired to persuade Congress to pass that legis- 
lation. In a democracy, progress in any field 
is largely dependent upon public education, and 
the town forest, which is a small edition of the 
national forest, corresponds to the salesman’s 
samples in demonstrating the value of public 
forests. 

The establishment of town forests should there- 
fore go hand-in-hand with the creation of na- 
tional and state forests. Although many states 
now have laws permitting towns to acquire and 
develop forests, and in some, special encourage- 
ment is given in the form of free planting stock 
and technical advice, yet the town forest has not 
taken its rightful place in our conservation pat- 
tern. The answer may be found in the fact that 
for every forester who has seriously advocated 
town forests, at least a hundred others were 
actually employed on state and national forests, 
and naturally their first interest was the exten- 
sion of such areas. 

As a means of provoking discussion and at 
the risk of odious comparison, let us examine the 
relative merits of national and town forests. A 
large part of the present acreage in western na- 
tional. forests is rough, mountainous country, 
where the soil is of low quality and the growing 
season short. Much of this land falls into the 
third quality site classification and indeed large 
areas are located above timber line. When a 
crop is finally produced, it is frequently so in- 
accessible that it is not worth the cost of logging, 
although it may serve a useful purpose for soil 
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and water conservation. On the other hand, the 
town-owned forest is generally located in the 
vicinity of good agricultural soils, and where 
areas have been taken for the protection of water 
supply they often contain lands formerly in 
farms. A high percentage of such lands in the 
East is first quality site. It might not be a bad 
guess to say that, on the average, twice as much 
timber can be produced on the acre of town for- 
est as on the acre of national forest. 

Stumpage values are even more favorable to 
the town forest. On the western national forests 
the stumpage price for the average timber sale is 
about $2.50 per thousand, while on the town for- 
est in the East the average stumpage price ranges 
from $6 to $8. These prices of course vary 
widely depending upon the location of the timber 
and general business conditions, but the above 
figures represent a fair comparison of timber 
values for the two types of forest. 

Transportation costs show still greater differ- 
ences than stumpage values and production. 
Long rail or truck hauls are the rule rather than 
the exception in getting western timber from the 
forest to the mill; whereas, a single short haul 
may place timber and other forest products from 
the town forest in the hands of the ultimate con- 
sumer. Even after the logs from the western na- 
tional forests have been converted into lumber 
a $14 gross water freight charge per thousand, 
or a $15 to $20 railroad rate must be met to land 
it at Boston and many other points on the eastern 
seaboard, an important market outlet for such 
lumber. When it arrives there it must be handled 
two or three times more before it reaches the 
consumer. Under such handicaps only the very 
best quality of lumber can bear these charges 
and still meet competition, which means a heavy 
waste in the lower grades. On the town forest 
much closer utilization is possible, where even 
the limb wood may have enough value for fuel 
to justify its removal from the forest. One thing 
is certain that a large part of the cut on a town 
forest either is consumed by the town itself or 
by its citizens and the local factories. Thus with 
the local market assured more intensive man- 
agement is justifiable on the town forest than on 
the national forest. 

There are many other factors where com- 
parisons cannot be reduced to figures, but where 
the values involved are just as real. For ex- 
ample, the laborers on the established town for- 
est have permanent jobs and can live at home, 
while much of the work on timber sales on the 
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national forests is done by contractors with a 
floating population. The town forest helps to 
stabilize local employment, and in periods of 
industrial depression, temporary employment is 
given to many men in the forests, especially in 
the winter when other outdoor work is not avail- 
able. 

In the matter of water conservation, the dif- 
ference in the value of these areas is not so 
marked because water is the economic lifeblood 
of many western communities. However, in the 
case of domestic water supply the town forest 
acre serves a much larger population than the 
national forest acre, while for irrigation the re- 
verse is true. Water power is of course a big 
item to the credit of the national forests, but on 
a smaller scale the town forest serves the same 
purpose. The power derived from the water sup- 
ply of the city of Springfield, Mass., under a 
long-time lease, will amortize the construction 
expenditures and in the long run will meet a large 
part of the cost of water to the consumers. In 
a greater or less degree this plan is applicable to 
many other places. The watershed for the con- 
servation and protection of the water supply is 
generally owned by the city and placed under 
forest management. 

Thus far, the greater part of the forest land 
owned by cities and towns is used primarily for 
domestic water protection, but this function does 
not interfere with the production of timber. In 
fact, many water boards are looking forward to 
a regular income from this source which is ex- 
pected to reduce the cost of water to the local 
consumers. The city of Westfield, Mass., for 
example, expects within the next three decades 
to be able henceforth to make an annual sale of 
about $20,000 worth of forest products from its 
5,400 acre forest. 

One of the large income items on the national 
forests is derived from grazing. In the East 
erazing is quite generally considered incompati- 
ble with timber production and is not permitted 
on the town forests. In fact, grazing is a sepa- 
rate form of agriculture, which should not be 
coupled with forestry, except as a matter of ad- 
ministration of lands which have not been or 
cannot be reforested. 

As to wildlife protection and propagation, 
the national forest has the edge on the town 
forest, especially for large game, yet the town 
forest, which is frequently a bird and game 
sanctuary, is an auxiliary small game refuge, 
supplementing the large state refuges. The wild- 
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life found in the town forest is a great attrac- 
tion and source of pleasure to children who have 
no opportunity to see either national or state for- 
ests. It is difficult to reduce this value to money 
terms, but in certain European community for- 
ests considerable revenue is obtained from sales 
of hunting permits and in the larger town for- 
ests here, that procedure is at least a possibility. 

Recreation is a by-product of any public for- 
est, but the town forests, especially those not used 
for water protection, are self-supporting wild 
forest parks, thus reducing the cost of park facil- 
ities to the community. Thousands of people 
who have neither time nor money to visit state 
or national forests can be provided with this 
type of recreation within easy reach of their 
homes. The town forest therefore fills the recrea- 
tional needs of a much larger number of people 
per unit of area than other types of public for- 
ests. Furthermore, this recreation is available at 
all times of the year, while only periodic visits 
to national or state forests can be enjoyed by 
most of the people who are privileged to use 
them. 

In drawing these comparisons there is no 
thought of minimizing the value of national for- 
ests, but rather to show that if the same energy 
was applied to the advancement of town forests 
that has been expended on national forests, the 
economic benefits per unit of area would be far 
greater. It is conservative to say that on the 
average an acre of town forest is worth at least 
fifteen acres of western national forest in our 
present social and economic structure. In other 
words, 10,000,000 acres in town forests now 
would produce benefits to society equal to our 
present national forests and surely more than 
that acreage in this country is capable of being 
converted into town forests. 

Perhaps the greatest value of the town forest 
at this stage lies in its inherent educational pos- 
sibilities. To the average Easterner, the western 
national forests represent a fine ideal in con- 
servation, but he has never seen nor expects to 
see one. It never occurs to him that such for- 
ests mean any expense to him. But, when the 
question of establishing a town forest comes up 
in the town meeting, he knows that the cost will 
appear in his local tax bill. Therefore, when a 
town votes to acquire land for the development 
of a forest, that town is well on the way to be- 
come forest-minded. Many of the local taxpayers 
own woodlands, and since it is their money that 
is being used in the creation of the town-owned 
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forest, they have more than a passing interest in 
it. They want to know whether it is a paying 
proposition and what must be done to make it 
pay. A demonstration in forest management on 
private land is often useless because of a change 
of ownership and consequent abandonment of the 
project, but such a demonstration on a town 
forest can be carried throughout the rotation. 
The selfish interest of the forest-owning citizen 
in the town forest leads him directly into the con- 
sideration of practicing forestry on his own 
lands. — 

To persuade a town to acquire and operate a 
forest requires no small amount of public educa- 
tion. For more than a quarter century the 
Massachusetts Forest and Park Association has 
had the establishment of town forests on its work 
program. During that time, however, we have 
had a World War and a major depression, each 
of which stagnated this type of civic improve- 
ment. Besides, the town forest was a new idea 
with no local precedents and the association had 
little money to devote to the project. Yet, there 
are now 105 town forests out of a possible 300 
places that contain land suited for that purpose. 
The aggregate acreage is just under 31,000, or 
an average of about 300 acres per forest. We 
know that the number of forests and the average 
acreage can be greatly increased, especially the 
latter. Two-thirds of the present area in town 
forests is used for protection of the water supply 
and some 50,000 acres more are now owned by 
cities, but which have not yet been placed under 
the Town Forest Act. 


The size of the town in population has little 
relation to the area of its forest. For example, 
the little village of Russell, Mass., with 1,283 
citizens, owns 3,000 acres. Many small villages 
in Europe own large forests. With more than 
36,000 cities, towns and villages in this country, 
the possibilities of the town forest as a factor 
in conservation is of major importance. 


The town forests should be managed by tech- 
nical foresters, and here is a potential field of 
new employment for young foresters that may 
equal the possibilities in state forests or even in 
the national forests. Under intensive manage- 
ment, including the multiple uses of such areas, 
a forest of 5,000 acres is large enough to justify 
the services of a forester. Ten million acres in 
town forests therefore should give employment 
to about 2,000 foresters. There are hundreds of 
small places that could use a forester to advantage 
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in the care of their parks and public shade 
trees, but they do not have enough work to give 
him full-time employment. If, in addition to 
parks and shade trees the town owned a forest, 
the forester might be given regular employment. 
There is also the possibility of the forester man- 
aging the forests of two or more towns as is the 
practice in Europe, and under a part-time ar- 
rangement he could supplement his income by 
advising private woodland owners. 

This form of public ownership is highly de- 
sirable, but the big problem is to sell the idea to 
the public. The recent study of the subject by the 
U.S. Forest Service and the consequent publicity 
have already given it considerable impetus. 
Since the initial job is public education and 
legislation, recommendations should be made to 
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the Joint Congressional Committee on Forestry 
to determine what help the federal government 
may render to cities, towns and villages under 
present laws, such as the Clark-McNary Act 
or what amendments to such acts may be desir- 
able. In the states which do not now permit the 
communities to own forests, bills should be in- 
troduced to grant that authority. Where such 
forests exist or the laws provide for them there 
should be set up a division of town forests in 
the department of forestry or conservation to aid 
the communities in the acquisition and manage- 
ment of such forests. Here also is an oppor- 
tunity to do considerable educational and re- 
search work by the establishment of demonstra- 
tions in forest management within the town . 
forests. 


THE APPROACH TO FARM FORESTRY’ 


By JOHN F. PRESTON? 


Soil Conservation Service 


About 30 percent of the total forest area and about 40 percent of all privately owned forest land is 


in farm woodlands. 


In general farm woodlands are overcut and overgrazed. Mr. Preston has 


attempted to analyze the various factors contributing to the present condition of farm woodlands. 
He proposes the establishment of a thousand or more cooperative demonstration farm woodlands 


from which yield and financial data would be collected for twenty-five years or more. 


If the re- 


turns from farm woodlands are what foresters at least hope they are these demonstration wood- 
lands would go far in making a realistic approach to the problem possible. 


forestry problems in the United States. I 

wonder if we have tackled it in the right 
way? Have we ever really analyzed the prob- 
lem, surveyed its difficulties, picked out points 
of attack, selected the vulnerable spots? Has 
profound and constructive thought been given to 
the planning of a farm forestry campaign? If 
the answer is in the negative, would it not be a 
good time to start? 

In the last few years, recruits have joined the 
farm forestry army. The Soil Conservation Serv- 
ice has built up its Woodland Section—a corps 
of between three and four hundred foresters. 
C.C.C. camps have dotted the landscape through- 
out the length and breadth of the country, and 
many of them have been used to demonstrate to 


| ‘ARM forestry is one of the most baffling 
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farmers on farm woodlands better. methods of 
cutting timber. In recent years, the U. S. Forest 
Service has built shelterbelts for farmers of the 
Great Plains—a new venture in farm forestry. 
Still more recently, Congress passed the Coopera- 
tive Farm Forestry Act, and the old shelterbelt 
project has become the Prairie States Forestry 
Project. This act, with the prospect of federal 
appropriations to make it effective opens up new 
possibilities in the campaign for farm forestry. 
The Extension Service and the state foresters 
have, of course, been working at this problem 
for twenty years or more. The A.A.A. program 
of benefit payments is pointed toward promoting 
farm forestry. Would it not be well to get all 
of the different agencies together and plan a cam- 
paign based upon a thorough analysis of the 
problem so that every agency would carry out 
its work as a part of a unified plan? 


This is an attempt to make a little preliminary 
analysis of the problem, and perhaps stimulate 
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further action. This is a forester’s problem and 
the analysis should be from the standpoint of 
forestry; not from the point of view of any one 
federal or state agency. 

Let us look at the farm forestry problem in 
perspective. The last census gives a figure of 
185 million acres of farm woodland. We used to 
figure about 125 million acres. But whichever 
figure is right, a large area of forest land is in- 
cluded in farm woodlands. If we use the last 
census figure, farm woodlands account for about 
30 percent of the total forest land of the country, 
and 40 percent of all privately owned forest 
lands. The necessities of the situation, the eco- 
nomic advantages which will arise from the prac- 
tice of forestry will, in my opinion, bring about 
satisfactory forestry administration of the pri- 
vately owned forest land not in farm woodlands, 
some 250 million acres, classified as commercial 
timber lands. 


At the present time, forestry schools are gradu- 
ating hundreds of foresters who will not find em- 
ployment in the public service. Many of them 
will take whatever jobs are available in the wood- 
using industries. We know that the acreage of 
forest land is large enough to require the serv- 
ices of a goodly number of foresters; and we 
know that foresters can render a service that will 
justify their employment just as soon and just 
as rapidly as economics permit the use of land 
for future crops of timber. That time is coming 
probably much sooner than most of us think. 
These young foresters who will get into the wood- 
using industries as clerks, swampers, and cruis- 
ers are going to emerge, at least a portion of 
them, as full-fledged foresters or as executives 
who will be in a position to employ foresters to 
help run the business. This 60 percent of our 
privately owned forest land is going to be under 
the supervision of foresters, and will be taken 
care of more or less as the logical development 
of the forest business. 

The other 40 percent, however, is in a differ- 
ent class. One hundred and eighty-five million 
acres, constituting 16 percent of the total farm 
land of the country distributed unevenly over 6 
million farms, is a sizable forestry problem. 
Roughly, in the eastern United States, there are 
147 million acres of farm woodland, or about 25 
percent of the total farm area. These forest 
lands are scattered in tracts from a few acres to 
several hundred acres, but in very few cases are 
they sufficiently large to justify the employment 
of foresters. Comparatively few farmers are for- 
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esters. Generally, farmers oppose forests as a 
crop. They and their forbears have been fight- 
ing the wilderness too long to look with com- 
placency upon the idea of the forest as a crop. 
But we know, as foresters, that if agricultural 
prosperity is to be realized, more farmers must 
become foresters. Silviculture must be recog- 
nized as a part of agriculture, in the same way 
that agronomy and animal industry are. 


Foresters must recognize the fact that agricul- 
tural workers—county agents, agronomists, agri- 
cultural engineers, teachers, of agriculture—gen- 
erally hold very much to the same philosophy as 
farmers with respect to farm forestry. They do 
not recognize the forest as a productive unit of 
the farm, but as a waste area—simply a part of 
the farm that cannot be used for field crops or 
pasture. The idea that the farm woodland is a 
productive unit of the farm must first be accepted 
by agricultural workers if we are to succeed in 
getting the farmers to accept it. “Every acre of 
the farm must produce its fair share of the farm 
income,” should be the slogan of every agricul- 
tural worker and of every farmer. 


Woods appreciation by the farmer is the key 
to the whole farm forestry campaign. Foresters 
must realize that their success in developing such 
appreciation will be in keeping with their ability 
to convince the farmer of the intrinsic value of 
his woods. Forestry can be applied to farm 
woodlands only by making foresters out of farm- 
ers; in this field, forestry must be applied vicari- 
ously. : 

As I see it, the situation may be summed up in 
the following discussion and an explanation 
made as to why we have not made as much prog- 
ress as might have been expected. 


The general lack of appreciation of the farm 
forestry possibilities by agricultural workers has 
been one of the difficulties. In the Soil Conser- 
vation Service, foresters constitute approximately 
10 percent of the total professional personnel. 
This organization failed to make much progress 
in forestry until the other 90 percent became 
aware of the value of the farm forestry program. 
Too often the farm maps of a few years ago, pic- 
turing an erosion-control plan, showed the 
wooded part of the farm simply as a blank. Even 
though sometimes 40 or 50 percent of the farm 
was covered with woods or brush, it was thought 
of as just so much waste land. Naturally, prog- 
ress in developing a forestry program was slow 
until foresters succeeded in convincing their fel- 
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low workers “that every acre of the farm must 
produce its fair share of the farm income.” 


Foresters must accept the responsibility of 
making the farm woodland productive, and the 
other agricultural workers must accept the phi- 
losophy that the average farm cannot succeed 
unless forestry does pay its way. 


Farm forestry must be taught in all agricul- 
tural schools so that graduates will emerge with 
a working knowledge of farm forestry, able to 
teach fundamentals of farm woodland manage- 
ment. Farm forestry cannot be divorced from 
the whole series of farm problems. Tenancy, 
farm income, absentee ownership, literacy—the 
whole array which make up our agricultural 
problem—are of vital concern and interest to for- 
esters. We can expect farmers to take no better 
care of their woodland than they do of their corn 
fields. Farm foresters must first of all be agri- 
culturists, and secondly foresters. 


If agricultural workers in general have failed 
to recognize the part which farm forestry can 
play in farm economics, it is also true that for- 
esters have failed to recognize the intimate rela- 
tion between forestry and farm economics. Farm 
forestry must be approached from the standpoint 
of the farmer. The forester must understand the 
relation of woods to pasture; the relation of the 
woods to the farm requirements for forest prod- 
ucts. He must recognize the necessity for out- 
lining a plan of management and of silviculture 
that will meet the farm requirements for wood 
products. Silviculture in the abstract will not do 


for the farmer; silviculture to develop particular 


products which he can use or sell, is the only 
kind that he can understand. 

In my opinion, foresters have tried to per- 
suade farmers to adopt silviculture too much for 
its own sake. We have spent a lot of time and 
energy in timber stand improvement plots in 
farm woodlands, showing the farmer how to cut 
timber, and in other plots showing how to mark 
it. We have put “blue ribbons” and “white 
bellies” on selected trees and in other ways have 
spectacularly and ostentatiously marked crop 
trees. We have had farmer gatherings in order 
to exhibit our skill. I have visited many of these 
plots in company with groups of foresters, and 
have felt and seen the lack of enthusiasm of the 
foresters themselves. The experience has caused 
me to wonder just how much the farmers learned 
from such examples. Perhaps the incentive in 
terms of what it means is lacking. 
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Simple plans of management will, in my opin- 
ion, often reinforce silviculture, will interpret 
and give it meaning, and will furnish the desired 
goal of silviculture. Obviously, if a management 
plan for every farmer’s woods is to precede at- 
tempts at teaching silviculture (and I do not say 
that it should precede every attempt), then sim- 
pler methods of making such plans than the for- 
esters now use must be found. In fact, a differ- 
ent conception of a management plan than is 
taught in the forest schools as a part of “big 
woods” forestry is needed. The problem actu- 
ally gets down to one of making a quick analysis 
of the individual farm woodland, and, after an- 
alysis, to prescribe simple corrective measures 
but these measures must carry a meaning to the 
farmer in terms of what the goal of silviculture is. 


It is obvious, I think, since farm forestry is so 
intimately tied up with the general agricultural 
problem that foresters should not expect even a 
moderate degree of success on all farms. Farms 
must be selected that are adaptable to farm for- 
estry, and are owned by farmers who are willing 
to cooperate. Incidentally, these farmers are 
usually progressive in other lines of agriculture. 
It is very natural that a tenant farmer does not 
have the same interest in the farm woods as has 
the owner. The degree of interest is also related 
to the income status of the farmer. If his finan- 
cial status is such that he must cut every tree 
that has any value, in order to keep from starv- 
ing, it is futile to ask him to spare an eight-inch 
tree which may now be worth 50 cents, until it 
grows to be 18 inches and worth $1.50. He is 
simply not in a position to be interested in future 
values. Therefore, progress in the intelligent 
management of farm woodlands can be made 
with only part of the woodland owners; there 
must be a selection of farmers. Just what the 
basis for selection should be, just what weeding 
out process should be used, is still a moot ques- 
tion. 


I would like to suggest the following tentative 
program for farm forestry?: 


l. The U.S. Forest Service as the technical 
authority in forestry, will, of course, be expected 
to lead in farm forestry work, and with the added 
impetus of the Farm Forestry Act, should, as ap- 


®The Secretary of Agriculture contemplates an attack 
on the farm forestry problem (if the pending appropria- 
tion is made available [April 1939]) partly through 
farm forestry projects which are intended to accomplish 
essentially what is advocated in this paragraph—The 
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propriations become available, be able to do a 
great deal more than it has in the past. In addi- 
tion to the research work that it is now carrying 
on at the various forest experiment stations, I 
suggest that not less than a thousand coopera- 
tive management studies be undertaken in se- 
lected farm woodlands throughout the eastern 
United States. I conceive of a relationship 
whereby the Forest Service, either separately or 
through cooperation with the state foresters, un- 
dertakes the management of 1,000 different farm 
woodlands, under a 25-year cooperative agree- 
ment. The Forest Service or the state forester 
will act as consulting forester to the farmer; a 
management plan will be prepared, and cutting 
regulated and carefully supervised. The consult- 
ing forester would naturally take an inventory of 
the woods, and keep track of the timber which is 
cut, its character, volume, and value. At the end 
of 15, 20, or 25 years, we would have an exact 
record of the condition of the woods at the be- 
ginning of the management period and the grow- 
ing stock at the end of the period, together with 
the exact quantity cut in the meantime, and the 
income received by the farmer. Perhaps it 
would be necessary to pay the farmer a nominal 
sum per acre to induce him to handle his wood- 
land under such a plan, and it might be advisable 
to have the agreement “run with the land”; that 
is to be binding on any future owners of the 
land for the period of the agreement. If we had 
a thousand or more such examples of actual 
management, it would, in my opinion, do more 
than any other one thing to convince farmers 
and agricultural workers of the value of the farm 
forestry program. It would furnish concrete evi- 
dence, which is now lacking, of the results of 
systematic management of the farm woodlands. 
Farm forestry is a long-time job and 25 years is 
a relatively short time in which actually to dem- 
onstrate what sensible management will bring 
about. 

2. The cooperative marketing undertakings 
of the Extension Service and the Forest Service 
should be continued at every favorable oppor- 
tunity. Their present undertakings are highly 
commendable. 

3. The general educational work of the Ex- 
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tension Service should be continued. The very 
nature of the farm woodland problem, however, 
would seem to put some limitation upon the 
amount of money which should be invested in 
general educational work in farm forestry. Just 
what the limitation should be is a matter for 
discussion. Progress, in my judgment, depends, 
first of all, upon building a foundation of factual 
data derived from experience in actual manage- 
ment of farm woodlands over a period of 15 to 
25 years. Secondly, it depends upon intimate 
contact with the individual farmer’s whole farm 
problem and the dovetailing of the plan of wood- 
land management into his farm plan. Extension 
forestry along the lines of cooperative manage- 
ment and marketing seems to me to promise sub- 
stantial results. Educational work along the 
lines of farm forestry bulletins, meetings, and 
exhibits undoubtedly has a place in the farm for- 
estry program but there must be an upper limit 
for such efforts. My belief is that, until we have 
laid a better ground work and made a more com- 
plete analysis of the problem, it would be advis- 
able to weigh carefully any programs for a con- 
siderable expansion of generalized educational 
activities. 

4. Individual consultations between foresters 
and selected farmers, where the forestry problem 
on particular farms is analyzed and tied in to the 
farm plan, is perhaps the surest method, but 
obviously it can be applied to relatively few 
farms. Compared to the whole field, this is a re- 
stricted effort but it may help in building the 
foundation upon which all foresters can build. 
This class of farm forestry work is now being 
put into effect by the foresters in the Soil Con- 
servation Service and to some extent by the state 
foresters and the extension foresters. This is the 
class of work which I have called silviculture re- 
inforced by management—forestry as an integral 
part of the farm organization. 

We need a 25-year plan for farm forestry. We 
need to have a careful analysis of the problem 
and of the part each of the different agencies 
should take in its solution. A coordinated and 
well planned attack is much more likely to suc- 
ceed than the present uncoordinated and more or 
less unrelated efforts. 


THE EFFECT OF STERILIZATION WITH CALCIUM HYPOCHLORITE ON 
GERMINATION OF CERTAIN SEEDS 


By J. NELSON SPAETH anp M. AFANASIEV 
Cornell Agricultural Experiment Station 
Although the retarding effect of calcium hypochlorite on the germination of seeds is not uni- 


versal the authors show that it not only retards the germination of certain forest tree seeds but 
also greatly reduces the germination percentage. 


chlorite as a seed sterilizing agent (1) 
this chemical has been used widely in 
seed investigations as well as in practical han- 
dling of seeds in storage. On the basis of the 
early literature some workers seem to have 
taken for granted, the ability of calcium hy- 
pocholorite to destroy bacteria and fungi with- 
out altering normal germination processes in 
seeds. The treatment commonly employed is 
to soak seeds for two hours in a solution made 
up in the proportion of 10 grams of calcium 
hypochlorite to 140 c.c. of water. The authors 
found that in some species such treatment affects 
both the rate of germination and the final ger- 
mination percent of certain tree seeds. 
In a study of seeds of Magnolia acuminata 
(2) the standard calcium hypochlorite treat- 


Se the introduction of calcium hypo- 


effect of calcium hypochlorite on germination 
of seeds of a few other arborescent species as 
well as to checking the original results on mag- 
nolia seeds. The results of this investigation 
are summarized in Tables 2 and 3. The stand- 
ard solution of 10 grams of CaOCl, in 140 
c.c. of water was applied for two hours in all 
cases. : 

The behavior of seeds of Magnolia grandi- 
flora under the influence of CaOCl. was very 
much the same as that of M. acuminata seeds. 
Their germination was considerably delayed 
and the total germination markedly reduced 
when the seeds were treated with the chemical. 
In both species the adverse effect of steriliza- 
tion was particularly pronounced in the case 
of seeds from which the lignified seed coats 
had not been removed. Relatively low germi- 


TABLE 1.—GERMINATION OF STERILIZED AND UNSTERILIZED MAGNOLIA SEEDS WITH 
AND WitTHOUT SEED Coats 


Species and condition No. oi 
of seeds seeds 3 6 9 
Magnolia acuminata 
Intact seeds 
Unsterilized SOL Pee eee” ak te pases 
Sterilized, SO ene Se SE aes 
Naked kernels 
Unsterilized —— ___ 5 (pea een garner 18.0 
Sterilized _. : 25 ae saad 0.0 


ment, referred to above, was found to affect 
germination markedly. Germination of un- 
sterilized seeds was found to be considerably 
more rapid, and the total germination higher 
than that of sterilized seeds. The differences in 
final germination percent between sterilized in- 
tact seeds and naked kernels practically dis- 
appeared when the tests were run with un- 
sterilized seeds (Table 1). 


These findings led to an investigation of the 


1Since the preparation of this article, the authors 
have become respectively, head, Department ‘of For- 
estry, University of Illinois, and associate professor of 
horticulture, Oklahoma Agricultural and Mechanical 
College. 


Days in germinator— 
12 15 18 21 24 ai 30 
Germination percent 


74.0 84.0 86.0 86.0 86.0 880 88.0 
= jay ee VEL SAO Sime 
640 710 79.0 79.0 80.0 80.0 80.0 
12.0 20.0 48.0 52.0 560 56.0 60.0 


nation percentages in seeds of Magnolia grandi- 
flora were observed and reported by Miss 
Evans (3) who used calcium hypochlorite for 
sterilization. Failure of the sterilized intact 
seeds to germinate led her to the conclusion 
that “the cause of the delay in germination lies 
partly, but not wholly, in the lignified seed 
coat.” In view of present findings in respect 
to germination of M. grandiflora seeds it seems 
likely that the delay attributed to the seed coat 
was largely the result of sterilization rather 
than of the character of the seed coat itself. 


The final germination percentages of steril- 
ized and unsterilized seeds were not materially 
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different in any species tried. Since the differ- 
ence in favor of unsterilized seeds was _per- 
sistent throughout the list, however, (Table 3), 
it should be attributed to the influence of cal- 
cium hypochlorite. Another evidence of the 
interference of sterilization with normal germi- 
nation processes was observed in a persistent 
and definite delay of the initiation of germina- 
tion. In all cases germination began earlier in 
unsterilized seeds. Still more pronounced de- 
lay in germination of black cherry and red oak 
was observed in earlier tests using seed not as 
fully after-ripened as those used in the tests 
recorded in Table 3. 

Of the seven species investigated Robinia 
pseudoacacia was affected least by the steriliza- 
tion treatment. 

The retarding effect of calcium hypochlorite 
on germination of seeds is by no means _ uni- 
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In the practical handling of some seeds a slight 
delay in germination, such as exhibited by most 
species in the present investigation might not 
be of great importance. However, since there 
are at least some seeds, the germination of 
which is markedly retarded or reduced by this 
common sterilization procedure, it seems ad- 
visable to investigate the effect of calcium hy- 
pochlorite on the germination behavior of any 
species before using it in experimental work or 
on an extensive scale. 
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THE CANADIAN NATIONAL RAILWAYS AND THE FORESTS 
OF CANADA 


By W. H. KILBY 


Canadian National Railways 


The mutual dependence of a great industrial concern and a great natural resource is shown. Fire 


protection is a paramount requirement to both. 


Methods and results are given. Industrial respon- 


sibility in the public interest is recognized. Education is the greatest need in the larger aspects of 
forest conservation. The author is Supervisor of Fire Protection for the Canadian National Railways. 


ada has been made possible by its extensive 

railway systems, and conversely the natural 
resources of Canada have made possible this rail- 
way development. The latter statement applies 
particularly to the Dominion’s vast forest sup- 
plies. 

The Canadian National Railways has learned, 
with others, that the boasted inexhaustibility of 
Canada’s forests is an expression which should 
be used guardedly. It is quite true that Canada, 
like other countries rich in forest resources, has 
been extravagant and careless, but it is equally 
true that as national maturity proceeds, the im- 
portance of scientific conservation and utilization 
is assuming its rightful place in the Dominion’s 
economy and progress. This matter must not 
only be brought to public attention, it must be 
kept alive and advanced by sound legislation and 
just law enforcement. Forest conservation is 
primarily educational. Much may be learned 
from the experience of others; but our own ex- 
periences are and will be our best teacher. The 
law of itself does not put out fires. The only 
policeman worth while in our forests is the man 
who polices himself. 

There are many hopeful signs that progressive 
forest protection measures in their broadest sense 
have advanced from theory to practice. We still 
have, however, a long hard road ahead. Indeed, 
it is a fact that the need of forest protection in 
all its branches—fire, disease, insects—is greater 
today than ever before, but there is no need for 
undue alarm if we “be not weary in well doing.” 

At times it appears that foresters have not al- 
ways realized the important relation between a 
country’s forests and its railways. The latter, 
despite the great strides made in other methods 
of transport, still are the main conveyor belt of 
an unified national industrial machine, and they 
will continue to move safely and quickly the great 
bulk of natural and industrial products. The 
interest of Canada’s transcontinental railways in 


f | ‘HE development of the Dominion of Can- 


the forests and all they mean is second only to 
those interests directly engaged in the removal, 
manufacturing, and marketing of forest products. 

It may be well to consider separately the 
Canadian National Railways’ actual connection 
with Canada’s forests, what forest products are 
needed and their cost, what is transported, what 
part the forests play in attracting tourists, how 
forest denudation affects track maintenance and 
costs, what fire preventive processes and protec- 
tive measures are practiced, what wood preserva- 
tion methods are used and to what extent, and 
last, but no means least, how some 80,000 people 
have developed a forest consciousness. 

This railway system has about 22,000 miles of 
active trackage, some 1,840 of which are in the 
United States, and the balance in Canada. It re- 
quires no great effort of the imagination to real- 
ize how largely forest products enter the rail- 
way’s needs. To carry the steel rails some 60,- 
000,000 cross ties are required. When untreated 
wood was used, a complete renewal of ties was 
necessary in less than ten years. The life of 
treated ties is much greater, but treatment does 
not add to the mechanical life of the tie. 

The average yearly purchase of cross ties is 
about 8,000,000, but in order to give a complete 
picture of a fairly typical year, the year 1925 
may be taken. This year gives an idea of what 
may be regarded as normal, neither expanded 
nor depressed. In 1925 a total of 9,826,970 ties 
was purchased in order to take care of current 
needs and to provide a supply of treated ties for 
future needs. 

About 93 percent of the ties purchased are soft- 
woods and 7 percent are hardwoods. The pur- 
chase of ties is fairly divided among the forested 
provinces. British Columbia, Alberta, Ontario, 
Quebec, and New Brunswick supply the major 
part of the railway’s needs. Jack pine, spruce, 
fir, and tamarac provide possibly 90 percent of 
the softwood ties; the hardwoods, red and white 
oak, beech, birch, elm, and maple, furnish the 
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remaining 10 percent. All these hardwoods are 
becoming scarce and are obtained almost exclu- 
sively in the eastern provinces and states. 

The cost of ties in 1925 exceeded $7,000,000; 
the average cost of an untreated tie is 76.07 cents, 
and an additional 3.23 cents for tax and inspec- 
tion brought the total cost up to 79.30 cents per 
tie. Some 2,620,760 ties or 26.58 percent of all 
ties purchased were treated with creosote at a 
cost per tie of 73.65 cents, making the final cost 
$1.53. 

In 1906 the average cost of an untreated tie 
was 40 cents; in 1925, 79 cents; and in 1937, 63 
cents, an interesting comparison reflecting eco- 
nomic conditions. This cost relation has extended 
to other wood materials used by the railways so 
that, while requirements and costs have decreased 
in the last decade, the standard of maintenance 
has been continued. 

So many products are used by railways that it 
would be difficult to prepare a complete list of 
them. While cross ties are the largest single 
item, switch ties, piling, telegraph poles, fence 
posts, grain doors, track shims, lumber in its 
many forms, and furniture are items representing 
a considerable cost. In 1925 the total purchases 
of material or articles derived from the forest 
approximated $14,000,000. 

More than 17 percent of the total freight ton- 
nage of the Canadian National Railways is forest 
products. Freight traffic in forest products in 
British Columbia during 1925 represented 60 
percent of all tonnage originating in that prov- 
ince. Lumber in its many forms was first with 
4,629,400 tons, pulpwood with 2,566,915 tons 
was second, and miscellaneous forest products ac- 
counted for 2,318,828 tons, a total of 9,515,143 
freight tons. In 1937 less than 7,000,000 tons 
were handled. This is a barometer of trade con- 
ditions. 

It is dificult, if not impossible, to segregate 
from general railway income the amount of rev- 
enue derived from tourists who spend their vaca- 
tions in forested areas. Jasper National Park in 
western Alberta, a truly scenic jewel, is a tourist 
magnet because of its varied beauty in which 
mountain, lake, and forest are effectively com- 
bined. Without the trees, which at certain sea- 
sons are a riot of color, the setting would be ab- 
sent and the attraction cease to exist. 

Hunting grounds, lakes, and fishing streams 
throughout Canada provide a never-ending source 
of pleasure and health to many thousands of peo- 
ple and a substantial leisure travel revenue to the 
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railways. Without tree growth and the color it 
provides, without the purifying effect of slow wa- 
ter filtration through the covering of the forest 
floor, the hunting and fishing attractions would 
be seriously affected and sometimes destroyed. 

The tourist trade of Canada—it has totaled 
$500,000,000 in a single year and possibly its 
average for the last ten years would be over 
$300,000,000—circulates much money in which 
the railways share. In our estimates of forest 
losses we often fail to take into account the indi- 
rect losses, such as wildlife, recreational value. 
and other items, which may amount over a period 
of time to a far greater total than the value of 
the timber destroyed. 

The cost of track maintenance due to exces- 
sive water flow, occasioned to a larger degree by 
forest denudation and to a smaller degree by 
drainage systems, is difficult to estimate, but as 
everyone in touch with this situation knows, 
when the forest floor is destroyed causing rapid 
water run-off, placid woods streams at times be- 
come raging torrents. 

Track engineers may allow for a_predeter- 
mined water run-off in their bridge openings or 
culverts in forested lands, but when the forest is 
destroyed their calculations often are badly upset. 
The growing forest, with its steadying effect on 
water flow and storage, is an important feature 
in track maintenance, particularly where the 
natural flowage of the watershed is across the 
track. 

Without attempting to dissect an organization 
of the magnitude and functional variety of the 
Canadian National Railways, its forest protection 
activities will be described briefly. Forest pro- 
tection is essentially a function of the Operation 
Department, which is responsible for the upkeep 
of mechanical power, the movement of trains, 
and the maintenance of track and properties. 

The work is conducted from the four regional 
headquarters. three in Canada and one in the 
United States. In each region is a Supervisor 
of Fire Protection, who interprets and effects the 
requirements of the Board of Transport Com- 
missioners in Canada and the laws and regula- 
tions of state and federal authorities in the United 
States. 

Believing that it is most important to prevent 
fires before they start, careful attention is given 
to the mechanical appliances on locomotives or 
other steam engines. 

Locomotives have undergone great changes 
and it is a far cry from the “cone” or diamond 
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netting on the stack to the modern master me- 
chanic front end, the internal barrel netting, 
baffle plates, and other devices which combine 
to make the effective spark arrester of today. 
Ash pans are now equipped with deflectors and 
dump pans with positive locks which can be op- 
erated only by a special dumping lever from the 
ground. Slush pipes lead into ash pans and 
thoroughly drench the hot cinders as the fires are 
cleaned and the ashes dumped. 

Oil burning locomotives are used in the fire 
hazardous and heavily timbered part of British 
Columbia. This form of fuel for power develop- 
ment is not in itself proof against the starting of 
fires, but the chances are reduced to a minimum. 
Flues must be regularly sanded to expel accumu- 
lated soot. Oil burning locomotives, in use on 
Vancouver Island, are now fitted with nettings 
as an added precaution. 

Fires from locomotives have shown a marked 
decrease due largely to mechanical improvements, 
the use of better grade of coal, better care of 
appliances, and to paying greater attention to re- 
ports which permit fire causes to be more accu- 
rately determined. 

The rigid inspection of locomotive coal at the 
minehead to eliminate foreign matter, a cause of 
excessive sparking, has been a valuable contribu- 
tion. The Board of Transport Commissioners’ 
requirements on sub-bituminous light grade coals, 
confining their summer use to prairie sections 
and their general use when the ground is snow 
covered, is a wise precaution. 

Frequent inspection of fire prevention appli- 
ances has served the dual purpose of enforcing 
excellent maintenance and of educating the me- 
chanical staffs to the importance of the work. 
Inspection is performed and reports submitted 
by railway employees. Check is provided by 
Transport Commission inspectors. 

Organized railway forest, and prairie fire pro- 
tection was first instituted in a scientific manner 
in Canada about twenty-five years ago. Some 
unorganized work had been done prior to that 
time. 

In 1903 the Railway Act was passed. It pre- 
scribed measures for the protection of the prairies 
and for the equipment of locomotives with fire 
preventive appliances. The first specific order 
was issued by the Board of Railway Commission- 
ers in 1907. Subsequently, the Railway Act was 
amended to give the Board of Railway Commis- 
sioners greater power to deal with the matter. In 
1912 the position of Chief Fire Inspector for the 
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Board was created, and a comprehensive fire pre- 
vention order with specific requirements was is- 
sued. 

Clyde Leavitt, now with Syracuse University, 
was appointed Chief Fire Inspector, and to him 
Canada owes a debt of gratitude for the coopera- 
tive organization he set up, which remains effec- 
tive even today. In 1932 the special appointment 
was discontinued and the work is now adminis- 
tered well by Col. C. C. Stibbard, Chief Operat- 
ing Officer for the Board of Transport Commis- 
sioners, with the able assistance of H. C. Johnson. 

Have the vision and action taken in those pio- 
neer days been justified by the results? The offi- 
cial figures for fires of railway origin only are 
shown in Table 1. All lines are under the juris- 
diction of the Board of Transport Commissioners. 


TasLeE 1.—Numper or Fires, AREA BuRNED, AND DAm- 
AcE Done sy Fires oF RAILWAY ORIGIN 


Forested Number Area in 
Year mileage of fires acres burned Damage 
1923 11,347 861 424,407 $681.78] 
1936 14,030 160 1,368 $843 


Figured on an equivalent mileage basis the 
cash loss for 1937 is about one one-thousandth 
that of 1923. 

It is noteworthy that in 1935 and 1937 the 
Canadian National Railways, operating through 
that vast storehouse of softwood timber, British 
Columbia, did not allow fire from its operation 
to destroy a single stick of merchantable timber. 
For a number of years forest losses throughout 
the 11,000 to 14,000 miles of line traversed by 
this railway through forested territory have been 
negligible. In 1910 this statement was made, 
“Railways are a prolific source of danger to for- 
est land.” In 1939 in Canada the railways are 
one of the leaders in forest fire prevention. At one 
time railways and forest fires were synonymous; 
today forest fires are still too prevalent but the 
railways are not the cause of them. 

Of equal importance to accurate information 
as to the cause of fires is rapid notification, 
means of communication to fire areas, and effec- 
tive equipment to suppress fire. Railways are 
happily situated in all these matters, controlling 
as they do the different factors which combine to 
secure effective fire reporting and control. It 
would seem worth-while for the railways of North 
America to study fire reporting with a view to de- 
veloping a standard system, making due allow- 
ance for local conditions and organization pol- 


icies. A fire is very much the same the world 
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over, and while cause may vary, there are actu- 
ally comparatively few major causes of railway 
fires. It should be possible to correlate our ef- 
forts to produce forms and a reporting system 
which will meet general requirements and give 
standard basic information. 

The clearing of railway rights of way is more 
a preventive than a protective measure. To keep 
a 22,000 mileage clean and free from combustible 
matter and debris is a herculean task. Owing 
to climatic, geographical, and other features it is 
not possible to lay down set rules defining when 
the burning of material on rights of way shall be 
done or how. Men with a knowledge of local 
conditions are best qualified to handle the prob- 
lem. A burning torch for starting fire and a 
packsack or can containing five gallons of water, 
equipped with hand pump, for controlling burn- 
ing operations on the rights of way have been 
found satisfactory. 

The small canvas or can reservoir with pump 
and the portable gasoline pumping unit have 
proven of inestimable value in forest fire control. 
In addition, the Canadian National Railways 
maintain 25 fire-fighting tank cars varying in 
capacity from 3,000 to 13,000 gallons, equipped 
with steam and gasoline power pumps. These are 
stationed at strategic points along the railway and 
are kept in readiness during the fire season. 

Some 14,000 miles of territory are classified as 
forested and on this mileage special patrol or at- 
tention is provided. The closed season, generally 
from May 1 to October 31 inclusive, is sometimes 
extended by mutual arrangement between the 
governmental authorities and the railway man- 
agement. Patrol is carried out almost entirely by 
the section forces as part of their duties. This 
method of patrol has superseded other forms, 
such as special men using track motor cars. The 
inclusion of fire patrol in maintenance of way 
duties has resulted in active interest and satis- 
factory results. Fire extinguishing equipment is 
carried on all section motor or other cars operat- 
ing in forested territory and emergency tools are 
stored at section tool houses. 

On the prairies protection is afforded to ad- 
jacent country by plowing fireguards varying in 
width from 4 to 8 feet and 100 to 250 feet distant 
from the track. Some six thousand miles of fire- 
guards were plowed or otherwise maintained in 
the Provinces of Manitoba, Saskatchewan, and 
Alberta during 1937. Where conditions in forest 
lands necessitate, fireguards are established and 
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maintained. In a few cases they are as 1..uch as 
16 feet in width. 

On the Canadian National Railways there are 
some 4,000 timber bridges, exceeding 90 miles in 
total length. To protect them from fire, absolute 
cleanliness is maintained around the structural 
piling for a distance on each side thereof. Metal 
sheeting or fireproof painting decks are provided 
and water barrels and pails are placed at specified 
distances as prescribed by the Transport Com- 
mission’s regulation. 

When the forest supply was handy and plen- 
tiful, the timber was generally hand-hewn into 
ties and all wood used in the natural state. Utiliza- 
tion and fire depleted nearby supplies and wood 
preservation became a necessity, so that today it 
is considered sound practice to use treated ties, 
particularly in Class A track. This also applies to 
other exposed wood, such as piling and bridge 
stringers. 

Forest fire prevention from the railway’s view- 
point is a service it owes the people as well as a 
profitable activity. A quarter of a century ago 
men thought differently on this subject. Today 
the formation and work of a well-balanced com- 
mittee by the National Fire Protection Associa- 
tion is a mark of progress. 

Education, and there is room for still more, re- 
mains the greatest need in the larger aspects of 
forest conservation, including fire protection. 
Even now public administrators have a tendency 
to use the financial returns from the forest wealth 
for balancing budgets, and in so doing to starve 
the forestry departments, which are already re- 
stricted in what their expert knowledge tells them 
ought to be done. 

The time is coming, if it is not already here, 
when there will be general emergency legislation 
to control, and if possible prevent, periodic out- 
breaks of fires from other than railway causes. 

We are all apt to find regulations irksome, but 
the railways in Canada have long since recog- 
nized that the vision and judgment of the men 
who some thirty years ago laid the foundations 
of railway forest protection built wisely and 
profitably. 

With others, the Canadian National Railways 
receives ample recompense in low fire losses and 
costs, and even more reward from the feeling that 
as good citizens they have individually and col- 
lectively made some contribution to national 
wealth and the well being of future generations 
of Canadians. 


WHY FOREST PLANTATIONS FAIL. 


By PAUL O. RUDOLF 


Lake States Forest Experiment Station} 


An understanding of the causes of plantation failures is necessary if there is to be improvement 


in the large-scale reforestation work now underway in the Lake States. 


This paper presents an 


analysis of plantation mortality based on a resurvey of older plantations throughout the region 
and a special study made on the Huron National Forest to determine the effect of root place- 
ment and development on survival during 1936, a year of severe heat and drought. 


TN RECENT years forest planting has become 
| a major forest activity; it has been conducted 

upon a scale not previously approached. Es- 
_ pecially is this true in the Lake States region. 

With reforestation so much in the public eye, 
foresters are upon their mettle as never before 
to conduct their enterprise successfully. Ob- 
viously one of the best insurances for success is 
the ability to avoid failures, and to do so it is 
necessary to know the many causes of failure 
and their relative importance. 

Upon the basis of such reasoning, the Lake 
States Forest Experiment Station has studied 
the causes of mortality upon large scale experi- 
mental plantations on the Huron National For- 
est for several years and in the fall of 1936 a 
special mortality study was made in the same 
locality following the very severe drought of 
that year. 

SOME EARLIER DIAGNOSES 

The many manuals and general planting in- 
structions published, especially the earlier ones, 
are quite unanimous in emphasizing the neces- 
sity for protecting forest plantations from fire 
(1,.2, 7, 11, and 13). Quite commonly, too, 
they mention the necessity for protection from 
grazing. Some of them also point out that in- 
sects, fungi, and climatic factors may be respon- 
sible for plantation losses. These statements, 
however, are based on experience and general 
observation and not upon any specific diagnoses. 

A general study of forest planting in the east- 
ern United States made prior to 1915 (JJ) 
listed the causes of plantation loss as follows: 
insects; field mice and rabbits; wind, snow, and 
frost; grazing animals; fire; and diseases. A 
study of forest planting in southern Michigan 
made in 1919 (17) showed the chief factors of 
loss to be mice, rabbits, insects, and climatic 
factors (hail, sleet, frost, winter damage, and 


windfall). 


1Maintained in cooperation with University of Min- 
nesota at University Farm, St. Paul, Minn. 


Fire; drought; high temperatures; frost, 
snow, ice, and winter killing; animals (chiefly 
snow-shoe rabbits); insects; fungus diseases; 
poor stock and planting; and competition, were 
disclosed to be the principal causes of loss in a 
regional survey of forest planting conducted in 
the Lake States in 1924 and 1925 (5). A re- 
survey on the same area in 1935 and 1936 indi- 
cated that fire damage had become a minor 
factor of loss, due to improved protection; that 
drought and heat have caused more losses in 
the younger plantations, although the older ones 
have withstood them remarkably well; and that 
competition has become a more serious cause 
of loss among both older and younger planta- 
tions. 

These studies, valuable as they are from the 
general standpoint, do not, and cannot, denote 
the relative importance of various mortality 
factors in any given locality under specific 
conditions. 

THE LOCALITY 

Before embarking upon any discussion of 
methodology or results it might be well to give 
a brief description of the locality in which 
these studies were made. 

The Huron National Forest, located in Craw- 
ford, Iosco, Ogemaw, and Oscoda counties, 
Mich., was established in 1909 upon an area, 
essentially sand plains, which had been logged 
off and repeatedly burned over. Reforestation 
was established as a major activity early in its 
existence. Beginning in 1911, forest planting 
has been carried out yearly upon an increasing 
scale. Large plantations involving 10,000 acres 
annually were already being established here 
before the advent of the emergency programs 
in 1933. To date a net area of 90,000 acres 
has been planted on this forest. The soil is 
predominantly sandy and of low quality. The 
climate is comparatively severe. The normal 
annual rainfall is about 28 inches, and in ex- 
treme years there may be deficiencies up to 50 
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percent. Maximum air temperature of 100° F. 
or over may be expected nearly every summer 
and winter temperatures may approach minus 
40° F. Snowfall is comparatively light. 


1936—A SEVERE DroucHT YEAR 


Reports of the Weather Bureau provide a 
terse description of the severity of conditions 
during 1936. “July was characterized by ex- 
treme heat and drought. The month was marked 
by the hottest week on record in Michigan. . . . 
This was the driest July on record, and the fifth 
successive month with less than normal precipi- 
tation. eo. August was also a hot month, 
though not noted for extreme temperatures as 
was July preceding. . . . Notwithstanding late 
rains, the crop season in 1936 was one of the 
driest ever experienced in Michigan. The total 
rainfall from May 1 to August 17 was only 
about 57 percent of the normal amount” (J6). 

Local conditions on the Huron National For- 
est can be described specifically on the basis of 
data obtained on four experimental blocks on 
that forest. Conditions became especially criti- 
cal during July, when the following occurred: 
A maximum air temperature of 112° F. was 
recorded and the average maximum for the 
period July 7-13 was 104° F.; a minimum air 
temperature of 25° F. was also recorded; in one 
instance temperatures at the soil surface in the 
open, as recorded by a soil thermograph, ex- 
ceeded 130° F. for eight and one-half consecu- 
tive hours and reached a maximum of 175° F.; 
at various localities there were from one to six 
days during which the soil surface temperature 
exceeded 130° F. for six consecutive hours; the 
soil moisture content diminished below the wilt- 
ing coefficient for one to two weeks in several 
localities. The annual rainfall for this area 
was approximately 76 percent of normal while 
that for the three summer months (June, July, 
and August) averaged only 63 percent of 
normal. 

These severe conditions indicate quite clearly 
the possibilities for plantation mortality due to 
climatic factors. 


“Thanks are due to Junior Foresters Henry F. Me- 
Cormick and MacAlister A. Schultz who were detailed 
to this study by the Huron National Forest and car- 
ried on the bulk of the field and computational work 
under the author’s direction. 


*All trees examined were planted in furrows by the 
slit method. 
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How THE Stupy Was MapE 


This special study of plantation mortality? 
was made in the fall of 1936 in order to take 
advantage of the abundant clinical material 
available. before disintegration made accurate 
diagnosis impossible. It was the object of the 
study first, to determine the effect of root place- 
ment and development upon survival during a 
severe year, second, to determine the relative 
importance of heat and drought in mortality 
during a severe “drought” year, and third, to 
find out if soil acidity, and percentage of fine 
material showed any relationship with survival. 

The study involved twenty-six plantations on 
the Huron National Forest which ranged in 
planted age from one to eleven years (age of 
trees from seed ranged from two to thirteen 
years). Of the total number examined 15 were 
composed of red pine, 10 of jack pine, and one 
of white pine. These sampled the range of 
conditions which have been planted there fairly 
completely. The plantations studied had sufh- 
cient survival (usually thirty percent or better) 
so that comparisons between live and dead trees 
could be made on small plots. 

In each plantation studied a sample of 200 
trees systematically taken was examined. Each 
tree was excavated; classed according to condi- 
tion; its height measured; its root system mea- 
sured and classified as properly planted, 
slightly deformed or badly deformed, and as to 
whether or not it was predominantly in a single 
plane; the tree classified as to whether or not it 
was shaded, and if so by what species; and 
finally any cause of mortality or injury listed 
where it could be determined. In addition one 
living and one dead tree mechanically selected 
out of each group of 25 trees examined were 
excavated very carefully so as to remove the 
entire root system. Drawings were made to 
scale showing the position and dimensions of 
the furrow and the root development from three 
views: A bird’s eye view showing the horizontal 
development, a view showing the vertical sec- 
lion in the direction of the slit,? and another 
similar view showing the development at right 
angles to the slit direction. At each point where 
these special trees were excavated soil samples 
were taken at depths of 2, 12, and 18 inches 
and their acidity and percentage of fine material 
determined. 

The data were analyzed statistically, using 
Fishers’ “z” test to determine the significance of 
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difference between several means and “Students” 
“Lv” test to compare pairs of means. By such 
methods there were tested the relationship be- 
tween mortality and root form, between total 
height and root form, and between kind of 
cover and root form. The standard errors of 
the differences for each pair of means were 
computed. 

In order to obtain a better method of com- 
paring root development of dead and live trees 
and between plantations than is possible from 
the mere measurements of root extent, a method 
was devised for the mathematical analysis of 
the four-hundred drawings of root systems made 
in the study.* 


Wat Tuts Stupy REVEALED 


Factors affecting mortality ——An analysis was 
first made to show the relationship of root form 
and mortality. In the field, root systems had 
been classed in three groups, (1) those properly 
planted, (2) those slightly deformed, and (3) 
those badly deformed. Properly planted trees 
were those which had been correctly planted 
and had their roots extending straight down and 
fairly well spread out. Most of the deformed 
trees had roots which were looped or curled. 
Other causes of deformity were uncommon. _ 

It was found that actual deformity, as yet, 
had little effect upon mortality, but there was 
-some tendency in the case of red pine for a 
greater number of significant cases to occur in 
the older plantations. However, the one fact 
which stands out most strikingly in this analysis 
is the detrimental effect of cramped root sys- 
tems on survival. Regardless of root class 
(properly planted, slightly deformed, or badly 
deformed) the trees with the bulk of their roots 
in a single plane showed greater mortality than 
those whose roots had spread out into the right 
augle plane. For jack pine there was 30 per- 
cent greater mortality in the single plane trees, 
and for red pine 18 percent. That this value is 
of some importance is evidenced by the fact 
that 62 percent of all the trees examined were 

classed as having their root system predomi- 
nantly cramped into a single plane, despite the 
fact that they were planted in light sandy soil. 

Analysis was also made to show the effects of 
cover on mortality. The trend was for highest 
mortality in open-grown trees, and lowest mor- 


‘This method will 
separate article. 


be described 


in detail in a 
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tality under oak, with trees grown under jack 
pine, jack pine and oak, and other. species in- 
termediate. Although these data showed these 
particular differences to be significant in only 
five out of 25 plantations, the trend is probably 
correct since it follows the same form as that 
indicated by a previous study made in 1933 in 
which case these differences were significant. 


When the data were combined so that the 
relationship between mortality, root form, and 
cover were considered in one analysis, it was 
found that the relationship was significant in 
all cases. 


Factors affecting height growth.—In 21 out of 
25 cases the relationship between root form and 
height growth was shown to be statistically sig- 
nificant. As in the case of mortality, the trees 
with roots cramped into a single plane showed 
poorer height growth than those which had 
better root spread. On the average the single- 
plane trees showed about a 20-percent reduction 
in height as compared with those of better root 
distribution. 


The relationship between height growth, root 
form, and cover was significant in all cases. As 
a general statement, height growth is greater in 
open-grown trees and less under cover, and as 
has already been shown, it is greater for trees 
which have good root distribution than those 
which are cramped into a single plane. 


Root DEVELOPMENT OF DEAD AND LIvE TREES 


The development of the root system, as based 
on a combination of lateral spread, depth pene- 
tration, and density, on the average is greater 
for the live trees than for those which died dur- 
ing 1936. The relative development increases 
with age, as might be expected. The root de- 
velopment in the slit plane (the plane in which 
the trees were planted), quite logically is 
greater in all cases than that in the plane at 
right angles to the slit (See Table 1). Although 
the root systems of live trees average larger 
than those of dead trees the ratio of development 
in the two planes shows little differences as be- 
tween live and dead trees until the oldest age- 
group is reached, in which the ratio for dead 
trees is nearly twice as great as for live trees. 
On the basis of total spread of root system the 
disparity between development in the right 
angle plane as compared to the slit plane is 
quite consistently smaller for the live trees than 
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the dead trees and decreases for both kinds of 
trees with increasing age (See Table 1). 

Effects of soil factors—The differences in 
cece and percentage of fine material (at 2-, 

-, and 18-inch depths) of soil in which Wwe 
trees grew and in which dead trees grew are 
very small, as may be seen in Table 1, and are 
of no significance, statistically. As a matter of 
fact, these factors (soil acidity and colloidal 
content) are remarkably uniform throughout 
the twenty-six plantations studied. On the basis 
of this study it is apparent that such slight dif- 
ferences as there are, have no influence on mor- 
tality. 

Causes of mortality——As was stated at the 
outset, one of the objectives of this study was 
to determine the actual causes of mortality for 
each tree which died. An attempt was made to 
differentiate between heat and drought damage 
which, although not perfect, is believed to have 
been quite accurate. In all cases where trees 
were found in which the cambium had _ been 
killed in a zone usually within 2 inches of the 
soil level, it was classed as heat damage. In 
other cases where the causes of death was evi- 
dently physiological but there was no evidence 
of heat damage, the trees were classed as 
drought-killed. A few other causes such as 
grubs, trampling, etc., which were quite easy to 
distinguish, were also included, but, as shown 
in Table 1, these factors of loss were almost 
entirely absent during the 1936 season. Table 1 
indicates a regular trend for decreasing heat 
mortality with increasing age of stand. In the 
youngest age groups, the proportion of the total 
mortality due to heat is nearly 80 percent, 
while with the oldest plantations, that is, the 


TABLE 1.—RELATION 


—Average root extent— 
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oF Morratity to Roor DeveLopmENtT, Som Acipiry, AND PERCENTAGE OF 
Fine MATERIAL IN THE SOIL 


10-13-year old group, the proportion of heat. 
damage has dropped to approximately 50 per- 
cent. In all cases the balance of the loss is) 
almost entirely due to drought, with other fac- | 
tors playing an insignificant part. It is evident | 
from this result that heat is a factor of major | 
importance in causing plantation loss in a year 
such as 1936, and it is quite probable that 
much of the loss classed as drought loss in pal 
years was in part due to heat. 

The surprising thing is that heat played sucll| 
an important role in the mortality of plantations 
up to 13 years in age. In addition to the trees | 
which were actually killed by heat, there were | 
quite a few in the old age groups, classed as | 
living, which had actually been injured by heat, | 
as evidenced by lesions near the ground line, | 
usually on the south, southwest, or west sides of 
the stem. It is possible that this injury, which 
has not been sufficiently severe to cause death 
in the present year, may lead to the eventual 
death or serious injury in later years. 


SomE PRACTICAL APPLICATIONS 


The results of this study illuminate certain 
weaknesses in our planting practice under the 
conditions peculiar to the lower Michigan sand 
plains, chiefly as concerns method of plant- 
ing, class of stock, and species. It is quite 
likely too, that they are applicable throughout 
the Lake States under sand plains conditions. 

This study has shown rather conclusively 
that young red and jack pine trees which have 
their root systems predominantly cramped into 
a single plane suffer a significant decrease both 
in survival and height growth as compared to 
those trees which have more uniform root de- 


Lateral spread Ave. pH. values Ave. percent fine material Causes of death or injury 
f Rt./s 2 12 18 Percent 
Species Age Depth Slit dir. toslit inches inches inches inches inches inches Heat Drought Others 
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Live trees 
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velopment. This fact seems to be somewhat 
of an indictment of the slit method of planting 
which starts the trees out with their entire root 
systems in a single plane and adds to their 
struggle for existence against climatic and 
edaphic factors the burden of laboriously de- 
veloping a new root system of more uniform 
distribution. True enough some of the trees 
planted by the slit method do seem to over- 
come this effect, but according to this study 
less than 30 percent of the trees can be placed 
in that category. 

The fact that deformities other than cramp- 
ing into a single plane showed no detrimental 
effects may be of temporary encouragement 
only, since it was found that Scotch pine plan- 
tations in the province of Norrland in Sweden 
(15) actually showed greater stem diameter for 
trees with deformed root systems than those 
with sound root systems, but after 15 years in 
age the former began to show inordinately high 
mortality. . 

The obvious recommendation is either the use 
of stock which is not so affected by slit-plant- 
ing or the use of a method which gives the 
root system better distribution at the outset. 

German and Russian investigations (6, 15) 
long ago proved that the adaptability of pine 
root systems is greatest at a very early stage. 
Purely from the standpoint of flexibility of 
root system, then, 1-0 stock is superior to any 
older stock. The Germans early attempted 
to make large stock less susceptible to root- 
cramping by clipping all lateral roots to a 
length of about one inch. This system was 
successful in the object, but made it necessary 
to provide artificial watering for stock so treat- 
ed and hence made the method impractical for 
field planting. 

It has already been proven that because of 
its poor resistance chiefly to heat, drought, and 
smothering damage, 1-0 red pine stock is not 
suitable for planting under the conditions pre- 
vailing on the Huron National Forest. With 
somewhat less emphasis the same can be said 
for 1-0 jack pine, although it is believed 
that there is some possibility that suitable 1-0 
stock of this species might be developed by 
special nursery practices. 


*By this method a hole is dug so as to leave a 
wedge, or inverted-vee shaped mound in the center. 
The tree is then planted so that the roots are dis- 
tributed on both sides of the mound. 
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Since the use of 1-0 stock in this locality 
can, for all practical purposes, be considered 
“out,” the other alternative, the use of larger 
stock with a method of planting providing good 
root distribution should be given due weight. 
Unfortunately, while the Huron National For- 
est abounds with examples of the slit method 
of planting, there are very few examples of 
other methods of planting to provide valid 
comparisons. Some of the very oldest planta- 
tions (1911-1913) were established by the hole 
method but they were too few in number and 
too meager in area to afford any real compari- 
son with the large areas of slit planting es- 
tablished at a later date and under slightly 
different conditions. On the other hand, the 
Experiment Station has carried on some wedge® 
planting since 1933 and the Huron National 
Forest has also done some such planting since 
1934, but these plantations are too young to 
show the real effects of this system of plant- 
ing in comparison with the slit method. 


Despite such lack of comparison on the 
Huron National Forest itself, the results of 
a study of older plantations in Michigan showed 
that at the average age of twenty-two years 
those plantations established by the hole method 
had 26 percent greater survival than those 
planted by the slit method in furrows. It is 
quite to be expected too that rather than de- 
crease or even remain constant this difference 
will widen out between thirty and forty years 
while the planted trees are coming into intense 
competition with each other and establishing 
a true stand. 


The large proportion of mortality due to 
heat as shown by this study makes it desirable 
that measures be taken to prevent such damage. 
Although it might be stated truthfully that 
many of the trees killed by heat during 1936 
would have succumbed to drought anyhow be- 
fore the summer was over, this does not alter 
the fact that much heat loss could be pre- 
vented by the use of practices which are al- 
ready known. The point might also be raised, 
and quite aptly, that such conditions as were 
extant during the summer of 1936 are not 
likely to recur very frequently. However, even 
though such severe conditions are infrequent, 
data collected since 1933 show that soil sur- 
face temperatures which may be lethal for 
plants the equivalent of 2-2 red pine stock 
occur to some extent every summer. Protective 
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measures are therefor in order. 

Heat losses may be cut down first by the 
use of stock larger and sturdier than the seed- 
ling stock which has been so commonly used. 
But even the largest stock feasible for plant- 
ing may suffer some heat loss in the stark 
open. Therefore, shading should be used to 
reduce surface soil temperatures. 

Advantage may be taken of natural cover 
by planting trees to the north and east sides 
(so they are shaded from the south and west) 
of existing trees and shrubs. This study shows, 
and it is supported by one made in 1933, that 
better survival and growth may be expected 
of red pine planted under oak than under jack 
pine. 

If planting is done in the open, shade should 
perhaps be provided artificially. Each tree 
may be shaded by a shingle placed to the south- 
west as has been done in Europe, or brush can 
be cut and placed so as to protect the trees. 
The latter method has been used with success 
on plantings made by the Lake States Experi- 
ment Station in North Dakota. In this connec- 
tion also, there is a possibility that unusually 
hardy trees and shrubs (such as Caragana, 
Russian olive, etc.) could be established in 
openings and then after they have attained 
sufficient size to afford protection, they could 
be interspersed with planted pines. This idea 
needs trial. Scotch pine, however, on the 
Huron National Forest has actually shown 
enough better resistance to drought and heat as 
compared to red pine and even jack pine to 
warrant its use as a nurse crop for red and 
jack pines. 


SUMMARY 


Planting has become a major forest activity 
and much of the public reaction toward for- 
estry depends upon success in this field. One 
of the requirements for success is the ability 
to avoid failures; from which it follows that 
a knowledge of the relative importance of 
various factors causing plantation losses is of 
practical value. Various planting manuals 
and general studies list principal causes of 
plantation mortality but they are of general 
value only. 


A study conducted by the Lake States For- 


esl! Experiment Station on the Huron National 
Forest in lower Michigan in the fall of 1936 
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after the severe drought of that year disclosed — 
that planted trees with roots predominantly in | 
a single plane had significantly greater mor- — 
tality and poorer height growth than those with | 


better root distribution, that heat and drought 


accounted for most of the mortality, with heat — 
playing a major role, and that neither soil | 


acidity nor percentage of fine material showed 
any significant relationship to survival. 


Such plantation mortality could be reduced | 


by practices already known. 
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MORTALITY IN CUTOVER STANDS OF PONDEROSA PINE 


By G. A. PEARSON 


Southwestern Forest and Range Experiment Station 


Mortality of ponderosa pine in the Southwest has been studied for almost 30 years. 


It has been 


found that the most important agencies responsible ior the death of trees are wind, lightning, 


mistletoe, and insects. 
trees of the largest diameter. 


As might be expected, the rate of mortality appears to be highest in 
After the trees reach a diameter of about 23 inches there 


is a comparatively rapid increase in mortality rate and on cutover areas the average annual loss 


of trees 30 inches and over in diameter is about 1 percent. 


Thus, if appreciable returns are 


to be realized from large trees, continual salvage operations are called for. 


ORTALITY is one of the big question 
M marks in predicting yield. In estab- 

lishing tree records in the Southwest 
25 to 30 years ago, mortality was one of sev- 
eral considerations that influenced the decision 
to supplement the usual type of small plots 
with “‘extensive” plots several hundred acres in 
size. 

MorTALity ON GRowTH PLotTs 


Table 1 shows the extent of losses in rela- 
tion to volume, increment, and character of 
the reserved stand on the largest plots main- 
tained by the Southwestern Forest and Range 
Experiment Station. More detailed descriptions 
of the first six plots are given in a recent ar- 
ticle by Krauch? who also discusses several 
phases of the mortality question. In general 
the actual volume of loss rises but the percent 
of loss declines as the volume of the reserved 
stand increases. The rate of mortality also ap- 
pears to be highest in stands of largest average 
diameter. The last two plots have been added 
because, although the records cover only 10 
years, they provide a comparison of a cutover 


‘Maintained at Tucson, Ariz., by the Forest Service, 
U. S. Department of Agriculture, in cooperation with 
the University of Arizona, and covering the states of 
Arizona, New Mexico, and the western third of Texas. 

*Krauch, H. Growth and yield of cutover stands of 
ponderosa pine in Arizona under different methods of 
cutting. Jour. Forestry 35: 1134-1147. 1937. 


and an uncut area side by side. It may be 
seen that, notwithstanding a slight advantage 
in gross increment, mortality reduces the net 
increment of the uncut plot 27 percent below 
that of the cutover plot. 

Cutover Plots $3, $4, and S5 provide the 
desired combination of long record and large 
acreage. The relatively low mortality on S4 
may be explained in part by the absence of 
mistletoe and in part by the small amount 
of windfall. Absence of mistletoe may be ac- 
cidental but is thought to be related to climatic 
influences. Light windfall is probably ex- 
plained by the fact that the remaining large 
trees are mainly open-grown and of low height 
in proportion to their diameter. A low height- 
diameter ratio is characteristic of the site. An- 
other contributing factor is the presence of deep 
layers of volcanic cinders which would tend 
to prevent the water-logged conditions that are 
conducive to windthrow in the early spring. 
This plot is typical of but a small portion of 
the pine area on the Colorado Plateau. On 
the other hand, it does suggest the possibility 
that the other two plots, S3 and $5, may pre- 
sent too dark a picture of mortality for the 
Southwest as a whole. 

The only available records of pine mortality 
in other sections of the Southwest are fur- 
nished by 10 small plots on early Forest Ser- 
vice cuttings. Mortality is expressed in _per- 
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cent of original volume, board measure, of 
trees 11.6 inches d.b.h. and over at the first 
measurement. The losses were: 

Santa Fe, five plots of 6 acres each, record 
25 years, mean annual mortality 0.89, 0.80, 
0.72, 0.58, and 0.13 percent. 

Datil (Gila), three plots of 6, 6, and 14 
acres, record 25 years, mean annual mortality 
1.84, 1.77, and 0.87 percent. 

Gila, two plots of 6.0 and 6.4 acres, record 
20 years, mean annual mortality 0.71 and 0.00 
percent. 

Small plots usually give erratic figures on 
mortality. A long period tends to correct this 
fault. Seven of the ten plots lost more than 
0.70 percent of the original volume annually. 
Records of larger areas are obviously desirable. 
Since it has been standard Forest Service prac- 
tice during the past 25 years to fell all snags 
immediately after cutting, it would seem feasible 
to make extensive mortality surveys. 


MorTALity IN DIFFERENT DIAMETER CLASSES 


In timber management the question that is 
being asked about mortality is “what classes 
of trees are most likely to die after cutting, 
and what can be done to lower these losses.” 
Assuming that defective and declining trees 
are removed in cutting, there may still be a 
wide variation in susceptibility to killing 
agents. Observations point to a relation be- 
tween mortality and size. Previous compila- 
tions of sample plot records have shown what 
proportion of the total loss falls in different di- 
ameter classes, but they have not shown the rela- 
tion of the loss in each diameter class to the 
original number or volume of that class. The 
difference between the two sets of figures is 
obvious. If the reserved stand is made up of 
diameter classes ranging from 12 to 36 inches, 
the timber marker wants to know for each class 
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what the chances are of survival until the next | 
cut. The compilations presented in the fol- | 
lowing pages attempt to answer this question. | 

Table 2 shows the total mortality and also_ 
the mortality within each broad diameter class | 
in relation to the number of trees and volume | 
in that class at the beginning of the record. | 
On all of the cutover plots the first measure- | 
ment followed within a year after logging. — 
Plots $3, S4, and S5 in Table 2 are not quite | 
identical with plots of the same designation in 
Table 1, because in Table 1 the so-called “in- | 
tensive” plots within the main plot are ex- | 
cluded while in Table 2 they are included. | 
Table 2 also combines Plots $5 J, S5 II, and $5 | 


‘III in order to obtain large numbers of trees | 


for purposes of classification. 

In order to express mortality as a percentage 
of the respective diameter classes to which 
the trees that died belonged at the time of 
cutting, itis necessary to know the original 
diameter of each tree as well as the original | 
number and volume of trees in its class. This | 
information is directly available for Plots S5, 
S6, and S7 because each tree was tagged and 
recorded separately when the plot was estab- 
lished. On Plots S3 and S4, however, only 
the “intensive” plots, comprising 5 percent of 
the total area, were tagged at the outset; the 
trees on the “extensive” portion of the plots 
were tallied by 1l-inch classes but were not 
tagged and recorded individually until 1924. 
In order to place all the plots on a comparable 
basis, the dead trees on Plots S3 and S4 have 
been reduced to their original diameter class 
by making allowance for growth up to the 
time of death. The average amount of this 
growth was determined from the record of 
dead trees on the intensive plots and the re- 
corded growth of trees that died on the ex- 
tensive plot after 1924. An interesting dis- 


TABLE 1.—INCREMENT AND Morrariry on SAMPLE PLOTS ON THE COCONINO AND Karpasp NATIONAL Forests. 
Recorp IncLupEs OnLy TreEEs 11.6 INCHES D.B.H. AND OvER WHEN PLots Were EsTasLisHep 


Residual stand 


Plot Trees Aver- 
desig- Method of Area of per age 
nation cutting Record plot acre d.b.h. 
Yrs. Acres No. In. 
$3 Group selection. 25 456 11.7 19.6 
S4 Group selection. 25 304 9.4 19.0 
S5 I Group selection. 20 139 12.1 18.5 
$5 II Scattered seedtree 20 152 3.9 DDH 
$5 III Light selection. 20 lly 13.7 19.8 
S6 Ving ines eee ~ Y 160 19.5 Zoe 
S7 Group selection 10 160 14.0 18.1 


Mean annual 


Volume Mean annual increment mortality per 
per per acre board measure acre in volume 
acre Gross Net board measure 

Ft. b.m. Ft. Percent Ft. Percent Ft. Percent 
3520 105 2.98 86 2.44 19 0.54 
2328 73 sHle 65 2.79 8 0.34. 
2846 97 3.41 79 2.78 18 0.63 
1873 53 2.83 32 ia ~ GAl ile 
4510 122 Pel 90 2.00 32 0.71 

11778 116 0.98 12. 0.61 4A 0.37 
3423 110 All 99 2.89 iH 0.32 
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covery in connection with this computation 
was that a large proportion of the dead trees 
had made very little growth during a decade 
or more preceding death. This was especially 
true of trees killed by mistletoe and trees which 
succumbed slowly to the effects of lightning. 

It is evident from the records of Plots S3, 
S4, and S5 in Table 2 that mortality is much 
higher in diameters above 30 inches than below 
that size. In Plot S3, the group of diameter 
classes above 30 inches has lost nearly three 
times as much volume as the 21- to 30-inch 
group; in Plot S5 the ratio is more than two 
to one; in Plot S4 the contrast is not so great 
but is indicative of a similar trend. This is 
true, also, of the 10-year record in Plot S7. 
Figure 1, which is a graphic representation 
of losses on Plot S5 by l-inch classes, indicates 
that a sharp upward trend begins well below the 
30-inch class, being first evident at 23 inches. 

If sample Plots $3 and S5 are at all rep- 
resentative of the Colorado Plateau—and it 
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sample Plot S4—it means that an annual loss 
of over 1 percent is to be expected in diam- 
eter classes above 30 inches on cutover areas. 
Since the gross increment of these classes is 
usually less than 1.5 per cent, it follows that 
the margin left as net increment is likely to 
be narrow. This means that realization of 
appreciable returns from large trees calls for 
continuous salvage operations, and that a grow- 
ing stock made up of large, mature trees is 
likely to be short lived. On the other hand, 
if extensive areas are found to have a mor- 
tality rate as low as that of Plot S4 the pic- 
ture assumes a brighter aspect. 


Tue Causes or MortTa.ity 


Agencies responsible for the death of trees 
in Table 3 are, in order of importance, wind 
and lightning (about equal), mistletoe, and 
insects (mainly bark beetles). The caption 
“Unclassified” includes trees the cause of 
whose death could not be determined by the 
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must be admitted that they are more so than’ recorder. It is likely that insects are a major 
100 100 
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Fig. 1.—Graphic representation of losses on Plot S5 
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contributing factor. The relative order varies 
from plot to plot. Mistletoe is high on most 
of the areas but does not occur on Plot S4. 
Wind and lightning take their greatest toll from 
large trees, whereas mistletoe is most active in 
the lower diameter classes and shows up more 
in numbers killed than in the volume of loss. 
The upswing at the lower end of the graph 
in Figure 1 is attributed to mistletoe. Tall 
trees are generally considered most susceptible 
to wind and lightning, but this opinion has 
not been verified by measurements except as 
it is known that height increases more or less 
directly with diameter. 

Lightning is not always immediately fatal: 
in fact, many young trees recover unless al- 
tacked by bark beetles. Old trees may linger 
several decades and finally succumb as a direct 
consequence of bark beetles. Instances have 
been observed in which lightning has struck the 
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same tree several times. On sample Plot 54. 
27 trees were killed by lightning in 25 years 
and 26 additional ones were struck but are still 
surviving. On sample Plot S7 only 16 trees 
were killed by lightning in 10 years, but 26. 
additional ones were struck during the same 
period. Many lightning-scarred trees, though 
recorded as living, are clearly declining or 
have suffered deterioration in quality. These 
observations suggest that the effects of light- 
ning may be cumulative over a long period of 


ears. 
yf Ny 


BEARING ON ForesT MANAGEMENT 


The available records indicate that mortality 
is an important factor in yield. Analysis by 
5-year periods shows no consistent relation be- 
tween mortality and time elapsed since cut- 
ting. Records on several plots are consistent 
in pointing to large trees as by far the poorest 


TasLe 2.—Morrvatity in RELATION TO Size or TREES. IN EACH OF THE THREE BrRoAD DIAMETER CLASSES, THE 
Percentace oF Loss ts Basep ON TotaL NuMBER OF TREES OR BOARD-FOOT VOLUME IN THAT CLASS AT THE 
BEGINNING OF THE RECORD 


Stand a ter cutting Mortality 
Diameter Total Per acre For period Annual 
class Trees Volume Trees Volume Trees Volume Trees Volume 
Inches Number M ft. b.m. Number Ft.b.m. | Number Ft. b.m. Percent Percent: 
Sample Plot S3, 480 acres, logged 1909, record 25 years 
12-20 3825 529 7.97 1102 348 47836 0.36 0.36 
21-30 1775 940 3.70 1959 167 99229 0.38 0.42 
31-43 158 231 0.33 481 46 67764 1.16 alailg 
Total 5758 1700 12.00 3542 561 214829 0.39 0.50 
Sample Plot S4, 320 acres, logged 1909, record 25 years 
12-20 2233 272 6.98 850 100 11838 0.18 0.18 
21-30 757 368 2.36 1150 60 32460 0.32 0.35 
31-44 92 122 0.29 381 11 14030 0.48 0.46 
Total 3082 762 9.63 2381 171 58328 0.21 0.31 
Sample Plot S5, 455 acres, logged 1913, record 20 years 
12-20 2946 332 6.48 730 168 17596 0.28 0.26. 
21-30 1302 758 2.86 1666 146 93596 0.56 0.62 
31-47 188 301 0.41 661 49 85701 1.30 1.42 
Total 4436 1391 9.75 3057 363 196893 0.41 0.70 
Sample Plot S7, 160 acres, logged 1924, record 10 years 
12-20 1713 218 10.71 1363 16 2320 0.09 0.11 
21-30 511 296 3.19 1850 20 13990 0.39 0.47 
31-38 21 34 0.13 212 1 2280 0.48 0.67 
Total 2245 548 14.03 3425 37 18590 0.16 0.34. 
Sample Plot S6, 160 acres, virgin stand, record 10 years 
12-20 1361 216 8.51 1350 17 2970 0.13 0.14 
21-30 1402 1017 8.76 6356 36 29330 0.26 0.29 
31-48 356 651 2D 4069 22 38670 0.61 0.59 
Total] 3119 1884 19.49 11775 75 70970 0.24 0.38 
*Trees cut in trespass omitted. 
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risk. No forester can advocate leaving large 
volumes of big trees if they are going to be lost. 
One solution is to remove them in the first 
cutting unless needed for seed production; 
another is to plan frequent salvage operations, 
taking out dead and dying trees before they 


TasLe 3.—Morraity CLAssiFlED BY CAUSES AND DIAMETER OF TREES. 


re) 


deteriorate. What should be done on a given 
area depends on the character of the stand, 
local conditions, and objects of management. 
This paper is concerned only with the facts 
about mortality, and does not offer a practical 
solution of the problem. 


IN EACH OF THE THREE Broan DiAm- 


ETER CLASSES THE PERCENTAGE OF Loss ATTRIBUTED TO EACH Kitiinc Acrency Is BAsep on THE NUMBER OF 
Trees OR Boarn-root VOLUME IN THAT CLASS AT THE BEGINNING OF THE RECORD 


Percent or number and volume b.m. killed by different agencies’ 


D.b.h. Wind Lightning Insects Mistletoe Unclassified 
class Number Volume Number Volume Number Volume Number Volume Number Volume 
Inches 
Sample Plot S3, 480 acres, record 1909-1934, 25 years 
12-20 ile 14 0.6 0.9 0.5 0.4 Dell 5.1 1d 
21-30 ee, po) 2.8 By 0.5 0.6 3.0 3.0 0.4 0.5 
31-43 12.0 11.8 10.8 1UIGSS eS Ie 4.4 4.2 0.6 0 
Total 2.0 3.9 1.5 3.6 0.5 0.6 4.8 3.8 0.9 0.7 
Percent of total dead 20.3 30.9 16.0 28.5 By 4.8 49.2 30.0 9.3 5.8 
Sample Plot S4, 320 acres, record 1909-1934, 25 years 
12-20 itil Tel 0.3 0.3 2 ipl 0.0 0.0 itll 1.0 
21-30 2.4 23 ee 2.9 1.6 deg 0.0 0.0 1.6 1.6 
31-44 peed 2.0 4.4 4.6 0.0 0.0 0.0 0.0 5.4 5.0 
Total ales) 1.8 0.9 2.2 13} Tez 0.0 0.0 153 1.9 
Percent of total dead 26.3 24.2 15.8 29.2 23.4 16.0 0.0 0.0 24.0 25:3 
Sample Plot S5, 455 acres, record 1913-1933, 20 years 
12-20 dey 1.4 0.4 0.6 0.7 0.6 BH 2.0 0.7 0.7 
21-30 5.4 su7l TES) B.2 15 1.9 0.9 0.8 0.9 0.8 
31-47 9.1 9.3 Wiley 132 2.1 Poll Holt 3.2 0.5 0.6 
Total 2.8 5.9 1.5 4.7 1.0 1.6 Deg 1.6 0. 0.7 
Percent of total dead 33.9 38.7 18.5 33.4 11.8 11.4 26.7 ILLS) 9.1 5.0 
Sample Plot S7, 168 acres, record 1925-1935, 10 years 
12-20 0.1 0.1 0.2 0.3 0.1 0.1 0.4 0.5 0.1 0.0 
21-30 0.4 0.6 Des) 3.0 0.8 1.0 0.0 0.0 0.2 0.2 
31-38 4.8 6.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Tora Sei 07 0.7 7 0.2 0.6 03 0.2 0.1 0.2 
Percent of total dead 13.5 21.8 43.3 50.2 e555 17.0 18.9 5.6 5.4 4.6 
Sample Plot S6, virgin stand, 160 acres, record 1925-1935, 10 years 
12-20 0.2 0.3 0.2 0.3 0.4 0.4 0.3 0.3 0.0 0.0 
21-30 0.6 0.7 0.7 0.9 1.1 PZ 0.1 0.1 0.0 0.0 
31-48 ital 1.0 Da, 2.4, MD) 2.0 0.3 0.2 0.3 0.3 
Total 0.5 0.8 0.7 1.4 0.9 1.4 0.2 0.2 0.0 0.1 
Percent of total dead 21.4 20.2 28.0 36.2 28.7 ARQ 20 44 1.3 29 


‘Excludes small loses by fire and suppression. 


MAGAZINE WRITING FOR FORESTERS 


By HENRY E. CLEPPER 


Society of American Foresters 


Numerous periodical publications are open to the forester who wishes to contribute articles on his 


professional work and interests. 


perience in part-time writing about forestry for magazines and newspapers. 


The author’s conclusions are based on some fifteen years of ex- 


Since it has been 


largely an avocation, he makes no claim to expert knowledge of the art. But the young forestry- ’ 
writer may find the suggestions helpful in his efforts in this interesting field. 


A LMOST every forester with deep interest in 


his professional work occasionally feels 

the urge to write about things that have 
engaged his attention. Perhaps he is a nursery- 
man who has perfected a new transplanting 
board, and wants to tell other nurserymen about 
it. If he is a silviculturist who has spent several 
years studying the beech-birch-maple type, he 
will eventually want to publish the results of his 
research. The extension forester, for example, 
may want to outline a profitable method of man- 
aging farm woodlands. Or, let us say, he is in 
white pine blister rust control in the Lake States 
and has discovered a new Ribes-eradicating tech- 
nique. He will want to describe it so that it can 
be tried out in New England. 

If a rare range plant, an unusual example of 
tree growth, a new timber-cutting method, or an 
adventure on the fire line attracts the forester, he 
will usally desire to share his information with 
others. In short, he will want to write about it. 

But writing the article and getting it published 
are two different things. If it is a technical ar- 
ticle on silviculture it suggests the JoURNAL OF 
Forestry. If it describes a new species of plant 
it suggests the Journal of Botany. If it is a pop- 
ular article on conservation with national appeal 
it suggests American Forests. If it is descriptive 
of a new logging method it suggests The Timber- 
man. If it concerns animals it suggests Nature 
Magazine. And if it tells how to manage farm 
woodlands for profit it suggests American Agri- 
culturist. 

Consequently, if a forester has something inter- 
esting to write about, and if his article is logically 
thought out and well written, he can usually find 
a periodical to publish it. Sometimes foresters, 
particularly young foresters, complain that no 
magazine apparently wants to print the articles 
they have written. Often they believe their 
manuscripts are rejected because they are un- 
known, because they do not have established 
reputations. Such is rarely, if ever, the case. 


Usually one of two things is wrong. Either the 
article is poorly written, in which case an editor 
cannot be expected to accept it; or, if well writ- 
ten, the author sent it to the wrong market. 

Field and Stream might not be interested in the 
paper “Liberation Cutting in Relation to the 
Deer-Carrying Capacity of the Oak-Chestnut 
Type,” but the Journal of Wildlife Management 
might accept it. Similarly, “The Structure of 
Wood and its Penetrability” if not acceptable 
to American Forests may be well suited (and 
was) to the Paper Trade Journal. These exam- 
ples could be prolonged indefinitely. The point 
is that the forester who has written an article and 
wishes to see it in print must know more than the 
subject written about. He should also know 
something about the business of marketing his 
wares. 

Most foresters are not professional writers. 
If they were, they would not be foresters. More- 
over, they are usually not well informed of the 
available outlets for their writing. As a matter 
of fact, they can hardly be expected to have such 
information unless they have made a study of the 
magazine publishing business, which few have 
the time or facilities to do. To supply this infor- 
mation, and to help those forestry-writers who 
seek outlets for their writing, is the reason this 
article was written. 

The present writer, unfortunately, cannot teach 
prospective writers how to write. Neither can he 
define what is an acceptable article, and what is 
not. But he has written a goodly number him- 
self, and, if his experience in writing for period- 
icals will be of assistance to other foresters, he 
is glad to make it available. Let it be understood, 
however, that he does not set himself up as an ex- 
pert. 

The forestry-writer is a specialist. Unless he 
is as versatile as a Tom Gill or an Aldo Leopold 
(which most of us, unfortunately, are not), he 
confines his writing strictly to his profession. In 
most cases he confines it to some specialized field 
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of forestry. Paradoxically enough, some editors 
say that the specialist “makes the ideal contribu- 
tor of magazine articles.” 

The forester who has made wildlife manage- 
ment or economics or fire control his own prov- 
ince has no trouble holding the reader’s attention 
as long as he avoids becoming too technical. Two 
things the average reader seeks: instruction and 
entertainment. Consequently, he expects an ar- 
ticle to be authoritative, reasonably understand- 
able, and clearly written. Other qualities are de- 
manded of writers in literary magazines or in 
magazines of general circulation, but we are now 
concerned with those periodicals only to which 
forestry-writers usually contribute. But foresters 
who delight in veiling their meaning with obscure 
technical terminology, and those who clothe the 
simplest statements in ponderous scientific dress, 
seldom attain popularity as writers however emi- 
nent they may otherwise become. The specialist 
who reaches the largest audience and who, there- 
fore, exercises the greatest influence is the one 
who, when he writes, keeps his readers in mind. 

To tell the truth, the genuine expert custom- 
arily writes simply, clearly, and forcibly. It is 
the superficial expert who stumbles into the pitfall 
of “too much learning.” One time the present 
writer was asked to review a paper written by a 
young forester newly out of college, who pro- 
posed to discuss the methods by which the public 
could be educated in forest fire prevention. Noth- 
ing whatever was wrong with his general thesis, 
excepting that he wholly lacked experience in the 
field he was writing about. His inexperience was 
revealed by his misuse of the technical terminol- 
ogy of fire control. A fire control expert would 
quickly have recognized the article for what it 
was, an amateurish attempt to pose as an expert. 

How can the forestry-writer get his articles 
published? In one of two ways: Either write 
the article with a definite magazine in mind; or, 
after it is written, submit it to the magazine or 
magazines to whose editorial policy, contents, 
and general circulation the article is adapted. 

The mechanics of submitting an article to a 
magazine are simple. It should be carefully and 
legibly typewritten, double-spaced, with the au- 
thor’s name and address at the top of the first 
page. Enclosed with it should be a stamped en- 
velope for its return in case it is rejected. One 


1Clepper, H. E. Suggestions for contributors to the 
Journat or Forestry. Soc. Amer. Foresters, Washing- 
ton, D. C. 1938. 
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or two, or even more, rejections do not mean that 
the article necessarily lacks merit. 

For example, some time ago the present writer 
became interested in the important role played 
by wood in the pageant of American transporta- 
tion. In his spare time he wrote a brief article 
on the old wooden water trough. Although the 
wooden water trough has almost passed out of 
existence, he wished to show how, in an earlier 
era of our history, it was quite as indispensable 
an object of public utility as the modern filling 
station is in this age. When finished the article 
was submitted to American Forests, but was re- 
jected because it treated of a form of wood utili- 
zation that is no longer of economic importance. 
It was then sent to the National Historical Maga- 
zine whose editor accepted it because of its his- 
torical background. 

But lest it be assumed that all articles are so 
quickly disposed of, another example of an op- 
posite extreme may be in order. Once the present 
writer wrote a popular article on forest fire fight- 
ing. The manuscript made the rounds of twelve 
editorial offices before the author was convinced 
that something was fundamentally wrong with it. 
He then rewrote it, cut it to half its former length, 
and placed it on the first trial in the Sunday fea- 
ture section of the Philadelphia Public Ledger. 

Prospective forestry-writers occasionally ask 
how they can prepare acceptable technical ar- 
ticles. There is no secret about it. The method 
has been succinctly stated by Dr. Henry Schmitz, 
editor-in-chief of the JouRNAL oF ForEsTRY. 
“Only three things are necessary to write an ac- 
ceptable scientific or technical article. Firstly, 
the writer must have some facts or ideas, or both, 
on a definite subject. Secondly, he must be able, 
through the use of words, to convey clearly these 
facts or ideas to others. Thirdly, the author 
must conform to the conventional form of presen- 
tation required by the particular scientific journal 
in which it is to be published.” 

The quotation is from the style manual’ for the 
JourNAL oF Forestry published by the Society 
of American Foresters. The manual may be ob- 
tained free by members upon request from the 
Society’s executive office. 

Another question often asked is, “On what 
basis are articles accepted by the JoURNAL oF 
Forestry?” A manuscript, let us say, on a new 
technique of fire control in chaparral is received 
in the editorial office in Washington. It is re- 
corded and forwarded to the editor-in-chief. He 
reads it for general content and decides whether 
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it is written in conformity with JOURNAL proce- 
dure. If he finds that it appears to be suitable, 
he sends it to the associate editor in charge of 
“forest protection and administration,” who in 
turn carefully scrutinizes it for its technical qual- 
ities. Should the paper deal with a field in which 
the associate editor is not fully informed or with 
a region in which he has not had personal experi- 
ence, he may refer the manuscript to another au- 
thority or suggest that the editor-in-chief do so. 
Then, should the article prove to be technically 
acceptable, it will be edited with care by the 
editor-in-chief to eliminate errors in grammar, 
spelling, punctuation, and factual statements. He 
will make suggestions to the author for rewriting 
if necessary, and decide upon the use of any illus- 
trations or graphs which may have been sub- 
mitted. 

The manuscript, approved for publication, 
then goes to the managing editor’s office where 
all literature citations and tables are again ver- 
ified. The managing editor reads it carefully at 
least once to make sure that all details conform 
to JoURNAL standards. It is then sent to the 
printer who sets it in type. A galley proof is 
mailed to the author with the request that he 
check it for factual and typographical errors. 
When the galley proof is returned, it is pains- 
takingly proofread in the editorial office and 
compared with the edited manuscript. The gal- 
ley proof is next set in page proof, which is once 
more carefully proofread. The corrected page 
proof is returned to the printer, and the article is 
finally ready to appear. 

Thus an article published in the JoURNAL OF 
Forestry has been editorially read by a least 
three persons, perhaps more, and has been care- 
fully proofread by two others, before it reaches 
the profession at large. 

Most professional writers write for money. 
That is why they are professionals. The scien- 
tific writer may write for money, but usually he 
writes for another reason: to disseminate knowl- 
edge, and, incidentally, to enhance his scientific 
reputation. The factor of financial profit may be 
quite subordinate to his main purpose. 


“One of the handiest sources of reference for the for- 
estry-writer is the Directory of Newspapers and Peri- 
odicals published by N. W. Ayer and Son, Philadelphia, 
Pa. It is issued annually. In it are classified all the 
periodical publications in the United States and Can- 
ada, listed by states and places of publication, and ar- 
ranged by subject matter. The book is expensive, but 
it is usually to be found in publie and institutional 
libraries. 
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The remarks that follow are addressed to 
those forestry-writers who aspire to the nonpro- 
fessional group. Those who would become pro- 
fessional authors will waste their time reading 
further because the present writer unfortunately 
cannot help them. He himself is not a profes- 
sional. 

In general the forester has four outlets” avail- 
able for his articles: (1) Technical and scientific 
journals; (2) popular magazines on outdoor 
subjects; (3) trade papers and semitechnical 
periodicals; and (4) newspaper feature sections. 

Let us examine the possibilities in each of 
these groups. “es 

(1) Technical and scientific journals are 
edited and published by and for technicians and 
scientists. Frequently foresters write for those 
devoted to general science, soil and water con- 
servation, forestry, soil chemistry, land utiliza- 
tion, wildlife, agriculture, horticulture, botany, 
genetics, ecology, pathology, entomology, eco- 
nomics, geology, engineering, and for the various 
governmental periodicals in these and _ allied 
fields. 

Among periodicals of this type are the Jour- 
NAL OF Forestry, Ecology, Phytopathology, 
American Journal of Botany, Science, Scientific 
Monthly, Journal of Wildlife Management, and 
Soil Science. 

Those journals published by professional or- 
ganizations. such as the Wildlife Society, seldom, 
if ever, pay for contributions. Those owned and 
issued by publishing houses sometimes do. In 
point of fact, to have an article published in this 
type of magazine is commonly considered a mark 
of distinction in itself. Many scientists and pro- 
fessional workers with reputations as distin- 
guished and prolific writers seldom receive pay 
for an article. A few outstanding and original 
articles in technical journals may have a more 
lasting and beneficial effect on a forester’s ad- 
vancement—and salary—than a hundred ephe- 
meral paid articles in popular magazines. The 
young forester who aspires to write is well ad- 
vised to keep this point in mind. If he considers 
the credit first, and becomes a good writer, the 
cash will come later. 

(2) Many magazines publish articles similar 
in character to those in the scientific and tech- 
nical journals, but written in more popular style 
and intended for more general circulation. In 
this group are the periodicals devoted to nature, 
the outdoors, farming, forestry and conservation 
for the layman, hunting and fishing, sports, hob- 


MAGAZINE WRITING FOR FORESTERS 


bies, adventure, travel, and juvenile interests. 

Among the many magazines in this group are 
American Forests, Nature Magazine, Southern 
Agriculturist, Farm Journal, Field and Stream, 
Outdoor America, Boys’ Life, Travel, Popular 
Science, Natural History, Trees, Recreation, and 
Country Life. 

Most of these publications customarily pay for 
contributions, but unless they have large circula- 
tions their space rates are not high. Usually they 
are profusely illustrated, well written in an enter- 
taining and informal way, and as a rule some- 
what more attractively printed than the technical 
and scientific journals. Writing for them as a 
part-time interest is an agreeable occupation. It 
is not apt to be highly remunerative in the long 
run, however, because frequently .the editors are 
well stocked with manuscripts, and the competi- 
tion, more often than not, is very keen. 

Sometimes an editor will solicit an article on a 
definite subject, to be treated in a specified man- 
ner, from a writer who has previously contributed 
articles of the type wanted and with whose 
capabilities the editor is acquainted. A forestry- 
writer who has written fairly widely and reason- 
ably well, so that he has established a modest 
reputation, occasionally may be invited to write 
articles “on order.” On one hand, working on 
order is the most satisfactory kind of writing be- 
cause the author knows beforehand what the 
editor wants, and he undertakes the assignment 
knowing that the article will be published. On 
the other hand, writing to order may be irksome 
if the author agrees to supply an article on a sub- 
ject in which he subsequently finds he has little 
interest or which requires time-consuming re- 
search. 

The most difficult article the present writer ever 
wrote was one solicited by a magazine which 
wanted a “fresh slant” on the Civilian Conserva- 
tion Corps. The C.C.C. had been in existence 
about six months and during that period he had 
been turning out copy about the Corps almost 
daily. When he started to fill the assignment he 
found that he was about “written out” on the 
subject. 

(3) Trade papers and semitechnical periodi- 
cals offer outlets for a variety of articles by for- 


®Clepper, H. E. Writing the news of forestry. Jour. 
Forestry 32: 63-67. 1934. 


‘ticles on a wide variety of subjects. 
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estry-writers. In this group are the trade jour- 
nals of the lumber industry and the pulp and pa- 
per industry; semitechnical periodicals on engi- 
neering, radio, mechanical equipment, wood 
preservation, wood utilization, automotive and 
agricultural machinery; and house organs of in- 
dividual manufacturing companies. 

These publications usually accept factual ar- 
ticles only. Their editors like descriptions of new 
ways of doing things. Literary flourishes are 
definitely not wanted; plain, simple writing is 
the thing. Some trade journals and semitechnical 
periodicals pay for contributions, but their rates 
are generally low. 

Among the numerous periodicals in this group 
are The Timberman, Hardwood Record, Ameri- 
can Lumberman, Paper Trade Journal, Wood 
Preserving News, Modern Plastics, Home Crafts- 
man, American Nurseryman, and National Safety 
News. 

(4) Newspapers, particularly the Sunday fea- 
ture sections, publish each week innumerable ar- 
The essen- 
tial requirements of feature articles are that they 
be entertaining, instructive, easy to read, and 
fairly brief. Most are written by staff writers, 
but many are contributed by free-lance writers. 
Payment is by space rates which are rather low. 
One or two good photographs will help place an 
article which otherwise might be rejected. 

Writing feature articles for newspapers pro- 
vides a splendid means of keeping the public in- 
formed about conservation. The young forestry- 
writer will find this field particularly inviting if 
he can master the mechanics of feature article 
writing. This subject? has previously been dis- 
cussed in the JOURNAL. 

All four groups are legitimate and suitable 
outlets for the forester’s contributions. A fifth 
group should be mentioned, but it is almost en- 
tirely the province of the professional writer, 
though occasionally a nonprofessional writer 
breaks into it. It is made up of the well known 
magazines of great national circulation, such as. 
Country Gentleman, American Magazine, and 
Saturday Evening Post; and the quality, literary 
magazines, such as the Atlantic Monthly and Har- 
pers. The fact that these magazines occasionally 
publish articles by foresters proves that in crea- 
tive writing the only limitations are the author’s. 
ability and diligence. 


ECONOMIC ASPECTS OF COOPERATIVE MARKETING OF 
FOREST PRODUCTS 


By WILLIAM T. HICKS 


Appalachian Forest Experiment Station 


The successful functioning of cooperative marketing associations in a number of fields has caused 
foresters to wonder how far this type of organization is adaptable to the handling of forest products. 
In two previous articles in the JourNAL or Forestry’ a number of possible advantages and dis- 
advantages of cooperative marketing of timber were brought out. In the present article the analysis 
of this type of organization is carried a step farther by discussing several phases of cooperatives in 
general as related to theoretical possibilities of forestry cooperatives. Economic aspects alone are 
considered. No feature is completely covered, but it is believed that the success.of cooperatives in 
other fields indicates favorable opportunities in forestry. . 


achieved widespread adoption in the Amer- 

ican business world. In 1936 the 10,500 
active farmers’ cooperative marketing associa- 
tions in the United States had 3,550,000 mem- 
bers. Roughly three-fourths were members of 
cooperative selling associations and one-fourth of 
cooperative purchasing associations. If duplica- 


[oss cooperative type of organization has 


tion in membership—one farmer may belong to 


more than one association—is omitted, approxi- 
mately thirty percent of American farmers ap- 
parently sold products through one or more asso- 
ciations. 

Moreover, manufacturers, wholesalers, and re- 
tailers belong to trade associations, a type of co- 
operative organized to distribute market informa- 
tion or accomplish undertakings of mutual in- 
terest to members. The U. S. Department of 
Commerce in 1937 listed 271 national and inter- 
state trade associations in lumber and related 
forest industries, and 600 in the construction in- 
dustry. In 1929 the Federal Trade Commission 
gave an estimate of 395 cooperative grocery asso- 
ciations, the best known being the Independent 
Grocers Alliance with a membership of around 
10,000 independent retail stores in 42 cities. 
Twenty-four cooperative drug chains were esti- 
mated to be operated by 6,041 independent re- 
tailers during the same year. During the past 
fifteen years cooperative associations and co- 
operative undertakings have become a common 
characteristic of business. 

Many types of cooperatives, designed for many 
purposes, have operated in the United States. The 
type to which the term “cooperative marketing 


“Murphy, F. T. Cooperative timber marketing. Jour. 
Forestry 35:448. 1937. 
Aaltonen, F., C. S. Herr, and K. E. Barraclough. The 


cooperative marketing of forest products. Jour. Forestry 
36:203. 1938. 


association” is most familiarly applied is charac- 
terized by several features. Each member is 
usually allowed only one vote in formulating 
policies. Savings are distributed to members in 
proportion to the volume of business transacted 
through the association. Membership is limited 
to individuals engaged in the same type of busi- 
ness undertaking. Such characteristics usually 
apply to both cooperative selling associations and 
cooperative purchasing associations. However, 
the term is often limited to associations designed 
primarily to sell goods produced by members, 
and this type of organization is the one discussed 
in this article. 

From a social viewpoint a cooperative associa- 
tion is economically justifiable only if distribu- 
tion can be more efficiently performed by this 
type of organization than by independent action. 
Greater efficiency must result in a higher net re- 
turn to the producer, a better quality of product, 
or a lower price to the consumer. A cooperative 
designed simply to raise the price of a product 
through monopolistic control of the supply is 
socially undesirable, as it then becomes merely 
an instrument with which to extract extra pur- 
chasing power from the consumer. 


FUNCTIONS OF COOPERATIVES 


The cooperative marketing association is not, 
per se, more efficient than are private middlemen. 
The marketing functions of assembly, selling, 
transportation, standardization and grading, risk 
bearing, and financing must be performed. Per- 
formance is both difficult and expensive, requir- 
ing skill and experience. A cooperative may 
eliminate marketing funtionaries, but it cannot 
eliminate marketing functions. 

In many fields, however, cooperative market- 
ing associations have been unusually successful. 
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Particularly has this been true with dairy prod- 
ucts, grain, livestock, cotton, fruits, and vege- 
tables. Local, regional, and national groups 
handling these products have developed. Na- 
tionally known associations include the American 
Cotton Cooperative Association, the Farmers’ Na- 
tional Grain Corporation, the National Livestock 
Marketing Association, the Florida Citrus Ex- 
change, and the California Fruit Growers Asso- 
ciation. Marketing functions have been so efhi- 
ciently performed by these associations that both 
cooperative members and consumers have bene- 
fited. 

In addition to performing the customary mar- 
keting functions, many cooperative associations 
have found it desirable to supervise actual pro- 
duction by members. A more uniform and 
higher grade of material can thus be assured. 
Likewise, some groups have found it advisable 
to construct processing plants in order to develop 
a satisfactory market. Associations of citrus 
growers, for instance, often supervise the groves 
during growing season, completely harvest the 
crop, operate packing and canning plants, all in 
addition to performing the normal marketing 

functions. 


PossIBILITIES OF FOREST COOPERATIVES 


It is illogical to assume that because of success 
with other products, cooperative associations will 
necessarily improve the present marketing system 
for forest products. A cooperative association, 
it is true, possesses a number of theoretical ad- 
vantages, but it also possesses certain specific dis- 
advantages. Efficient managers are often not 
available. Adequate financial support is difficult 
to obtain. Inefficient managers and insufficient 
capital have caused the failure of many coopera- 
tives handling various kinds of agricultural prod- 
ucts in past years, sometimes with serious loss to 
members. Moreover, in many regions there is 
not sufficient volume of forest products for sale 
to carry the overhead of a cooperative. And in 
all regions resistance could be expected to the 
idea of a new type of marketing agency. 

Nevertheless, it is also illogical to assume that 
because of past failures and theoretical objec- 
tions to cooperatives the possibility of improving 
the marketing facilities in given areas by means 
of forestry cooperatives does not exist. Success- 
ful activities of cooperatives in other fields do in- 
dicate similar possibilities with forest products. 

The success of cooperatives in stabilizing the 
market for specific products indicates a similar 
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possibility for forest cooperatives. A stabilized 
market would tend to reduce uncertainty for for- 
est owners, and at the same time increase the re- 
liability of the source of supply for forest indus- 
tries. Undesirable practices can likewise be more 
easily eliminated in an organized than in an un- 
organized market. 

In local areas where existing channels of dis- 
tribution were not efficient for given products, 
cooperatives have offered improvement. Although 
this condition may not be as common for forest 
products as for certain other items, it does exist. 
For instance, if no satisfactory market exists for 
a given forest product, or if the market is mon- 
opolistically controlled by utilization plants, a 
forestry cooperative would probably tend to im- 
prove the situation. However, when cooperatives 
provide facilities merely duplicating efficient 
existing agencies, only loss can be anticipated. 

From a forestry viewpoint, one of the most 
favorable opportunities for a cooperative appears 
to be in the uniform grading of product for indi- 
vidual members. Grading, or classification of 
wood for its highest utilization, is usually imprac- 
ticable for an individual small producer, but a 
cooperative could make separate sales to lumber 
mills, treating plants, and pulp mills. Industrial 
users would thus have a more stable supply of 
specific grades of wood, while the returns to the 
members would be enhanced by selling each 
grade for its highest use. Grading of many agri- 
cultural commodities was uncommon until prac- 
ticed by cooperatives. 

Opportunities for improving the management 
of forest land are found in many areas. A co- 
operative association that would supervise the 
management of forest land and thereby produce 
a higher grade product, as well as market that 
product, appears practicable. Cooperatives han- 
dling fruit, as previously mentioned, successfully 
supervise production and perform all harvesting 
operations. The cooperative not only encourages 
the production of a higher grade product, but 
makes such production profitable by providing 
a market. The expense of hunting a buyer for 
ten highgrade poles might be uneconomical, but 
when these poles are combined with others han- 
dled by a cooperative, an economical sale may be 
made. 

In some instances cooperatives have found it 
desirable to develop processing plants to assure 
amore stable market. Dairy cooperative associa- 
tions have established creameries; citrus growers’ 
associations have established packing and can- 
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ning plants; fruit and vegetable groups often 
operate canneries. In areas with inadequate 
plants to utilize forest products, cooperative asso- 
ciations may be instrumental in establishing im- 
proved facilities. 

The possibilities of cooperative forestry asso- 
ciations are not altogether theoretical. Several 
associations have been organized. The Otsego 
Forest Products Cooperative Association, Coo- 
perstown, N. Y., and the Forest Products Asso- 
ciation, Inc., Grovetown, N. H., are two exam- 
ples. The Farmers’ Federation, Inc., Asheville. 
N. C., affords an example of a cooperative han- 
dling pulpwood along with other farm products. 
The success or failure of such organizations will 
show a significant trend in the potentialities of 


forest cooperatives. 
GOVERNMENTAL ASSISTANCE 


Various governmental agencies have attempted 
to improve the marketing of a number of prod- 
ucts. The Bureau of Agricultural Economics, the 
old Federal Farm Board, the Extension Service. 
and the Farm Credit Administration in particular 
have rendered aid in marketing agricultural com- 
modities. News services, crop reporting esti- 
mates, establishment of grades, control of ex- 
changes, and sponsorship of cooperatives are 
among the important activities. Sponsorship of 
cooperative associations has been in the form of 
recommended plans of organization, of active en- 
couragement and support, and of direct financial 
assistance through loans. At present nothing in- 
dicates that legal aids open to cooperatives in 
general are not available to cooperative handling 
forest products either exclusively or in conjunc- 
tion with other agricultural products. 

A number of federal acts have been passed en- 
couraging cooperative associations. The Clay- 
ton Act passed in 1914 stimulated the formation 
of non-stock cooperative associations by exempt- 
ing them from anti-trust laws, while the Copper- 
Volstead Act of 1922 gave the same privilege to 
capital stock cooperatives. In 1926 cooperatives 
were exempted from pavment of an income ta~. 
The Agricultural Marketing Act of 1929 in turn 
established a $500,000.000 loan fund, adminis- 
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tered through the Federal Farm Board, from 
which cooperatives could borrow. The Farm 
Credit Administration and Agricultural Adjust- 
ment Administration have continued the policy 
of providing credit and encouragement for such 
associations. 

A number of states have special cooperative 
marketing association laws, usually granting cer- 
tain privileges to cooperatives organized to han- 
dle agricultural commodities. In most such acts 
forest products are specifically designated as an 
agricultural commodity. Gustomarily two types 
of associations are provided for under state laws 
—capital stock and non-stock. Of existing co- 
operatives, slightly more than half are organized 
as capital stock associations. 

Governmental aid in marketing forest products 
has been limited. The U.S. Forest Service, how- 
ever, had aided through the work of the Forest 
Products Laboratory in developing new products. 
and through various activities designed to im- 
prove management of forest land to yield prod- ° 
ucts of better quality. The Forest Products Divi- 
sion of the Bureau of Foreign and Domestic Com- 
merce cooperates with private firms in collecting 
and distributing marketing information. In addi- 
tion, extension and state foresters have at times 
furnished market information about forest prod- 
ucts to timber owners. 


GENERALIZED CONCLUSIONS 


1. Theoretically cooperative associations offer 
an opportunity of improving the management of 
forest land, of improving marketing facilities in 
areas where existing facilities are relatively in- 
efficient, and of bringing about improved utiliza- 
tion where an expansion in capacity of specific 
types of plants is practicable. 

2. A newly organized forestry cooperative 
association faces a grave problem in securing 
eficient management and adequate finances. 

3. Existing cooperatives handling forest prod- 
ucts offer criteria as to the future possibilities of 
the success of such a type of organization. 

4. Legal machinery exists for the organiza- 
tion and financing of cooperative marketing asso- 
ciations handling forest products. 


SPECIALIZED FORESTRY CURRICULA VERSUS THE LICENSING OF 
FORESTERS BY STATES* 


By H. H. CHAPMAN 
Yale University 


Before the profession of forestry will gain the public recognition and inspire the public confidence 
enjoyed by many of the older professions, it will be necessary to define more sharply than they are 
now defined the minimum educational requirements, or their equivalent, of those who are accepted 
by the profession as members. For several years Professor Chapman has focussed attention on this 
very important problem, but, largely because of the apathy of the forestry schools themselves, little 
progress has been made. While there may be some difference of opinion concerning the details of 
how the problem should be solved, there can be little if any difference of opinion concerning the 
need, if not the absolute necessity, of facing it fearlessly and squarely. 


\ ; ] HAT is the traditional field of profes- 
sional foresters? In European coun- 
tries, exclusive, until recently, of Great 

Britain, the profession of forestry which com- 
prises professional foresters, is clearly defined. 
and, as in the case of other professions such as 
low, medicine, and engineering, it is based on a 
body of professional knowledge which must be 
acquired before the individual is recognized as a 
member of the profession. In the United States. 
professional standards have been set up by the 
Society of American Foresters in which qualifica- 
tions for the initial grade of Junior member are 
based on the acquisition of “theoretical training 
in the fundamental principles of professional for- 
estry.” For this grade, practical or field training 
is not required. If the candidate is a graduate of 
a school of forestry approved by the Council, he 
is accepted, in the absence of protests after pub- 
lication of his name, on the sponsorship of three 
members. For those not graduates of such insti- 
tutions, the requirement of the Constitution is 
that they shall show proof that “they have ac- 
quired an adequate understanding of the basic 
economic, business, and technical facts and prin- 
ciples sufficient for the foundation of a profes- 
sional career in forestry and substantially equiv- 
alent to the training given in a school of forestry 
approved by the Council,” in whose hands is left 
the formation of the required proofs of such 
qualifications. 

For Senior membership, based on these educa- 
tional qualifications for Junior membership. 
there is added the requirement of ten years’ ex- 
perience, for which the Junior qualifications are 
accepted as equivalent to six years. Not only does 


‘This article was submitted to the Division of Educa- 
tion at the annual meeting at Columbus, Ohio, on De- 
cember 15th, and deals only with conditions existing on 
that date—H.H.C. 
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the Senior grade of membership require the dem- 
onstration of technical ability, character, and re- 
sponsibility, but persons who have previously 
qualified as Junior members are accepted from 
various fields of activity such as landscape, park, 
and recreational work, grazing and wildlife, and 
the utilization of forest products. These qualifi- 
cations are clearly set forth in the new by-laws 
issued in July 1938. It is the considered attitude 
of the Society, therefore, that an individual is 
not a professional forester unless he possesses 
these educational qualifications, though accep- 
tance by the Society for membership is merely 
the profession’s testimony to that effect, based on 
submitted evidence. Still further proof is re- 
quired before the profession through its organ- 
ized body will endorse him as a competent prac- 
ticing forester. 

Forestry encounters the same difficulties that 
the engineering professions encounter in distin- 
guishing between professional and vocational 
grades. The same difficulty is noticed in game 
management in distinguishing between game 
keepers and professional game experts or man- 
agers. Individuals possessing only practical vo- 
cational training obtained in the field are in- 
valuable in carrying out practical operations, and 
on their shoulders will continue to rest most of 
the ultimate operations, just as, in agriculture, 
the farmer applies his own experience plus what- 
ever professional advice and direction he can be 
induced to adopt. The construction foreman 
builds the bridge or skyscraper, the plans of 
which are made by professional men. In the 
American Society of Mechanical Engineers, ad- 
vancement to professional grades is based on 
liberal requirements, and the door is open to 
men not having college training, provided they 
develop the professional knowledge required. 

In the Society of American Foresters also the 
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by-laws provide for the acceptance of men, re- 
gardless of college training, provided they can 
submit adequate evidence of having acquired 
this body of professional knowledge equivalent 
tc the standards set for accredited professional 
schools. The intent here is perfectly clear, but 
in practice it is difficult to secure this proof in 
adequate form. Sponsor statements for Junior 
membership are apt to be perfunctory and to 
overlook the fact that the only concern of the So- 
ciety for this grade is the educational require- 
ment, and that practical experience is only of 
value insofar as it offers proof of the acquisition 
of knowledge equivalent to the educational re- 
quirement. Otherwise the candidate merely dem- 
onstrates his vocational qualifications, for which 
the grade of affiliate member is provided. Ob- 
jection has even been raised to the requirement 
of furnishing a transcript of such forestry courses 
as may have been taken by the candidate. 

Recently, the sentiment has been expressed 
that the standards of the Society should be raised 
by stiffening the requirements for accrediting 
new schools of forestry and this proposal is being 
considered. But the real need is for uniformity 
of professional requirements for the Junior 
grade, and this can only be obtained by a more 
effective application of the tests of professional 
knowledge exacted of men not graduates of ac- 
credited schools. The responsibility for these 
tests rests first on the sponsors, next on the Sec- 
tions, and finally on the Council. It is in this 
matter of enforcing uniform, rather than in high- 
er requirements, that progress is needed. 

A second great, and so far insurmountable, 
obstacle to defining the “traditional field” of pro- 
fessional foresters is the utter failure of the pro- 
fession so far to formulate the requirements of 
this field. Accepting as a basic premise that pro- 
fessionally the field is defined by educational 
standards, the basis of all professional education 
is the curriculum, rather than the institution as 
a whole. In the work of the Engineers’ Council 
for Professional Development the basis of ac- 
crediting is the curriculum and not the school. 
The curricula listed are aeronautical, architec- 
tural, agricultural, ceramic, civil, chemical, com- 
munication, electrical, geological, industrial, me- 
chanical, metallurgical, mining, petroleum, pub- 
lic health, and transportation. Under each insti- 
tution is listed the curricula which are accredit- 
ed. The accrediting is based on a statistical re- 
port, contents of which closely parallel that re- 
quired by the Society, plus qualitative data 
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evaluated through visits of inspection by a com- 
mittee or committees of qualified individuals rep- 
resenting the Council. These instructions are as 
follows: 

Basis ror ACCREDITING ENGINEERING COLLEGES, 1937 


The following statement proposed by the Committee 
on Engineering Schools and approved by the Council 
and by the Constituent member organizations, embodies 
the principles in accordance with which accrediting is 
conducted. 

I. Purpose of accrediting shall be to identify those 
institutions which offer professional curricula in engi- 
neering worthy of recognition as such. 

II. Accrediting shall apply only to those curricula 
which lead to degrees. 

Ill. Both undergraduate andsgraduate curricula shall 
be accredited. (Accrediting program at present em- 
braces undergraduate curricula only.) 

IV. Curricula in each institution shall be accredited 
individually. For this purpose, the E.C.P.D. will rec- 
ognize the six major curricula: Chemical, civil, electrical, 
mechanical, metallurgical, and mining engineering—rep- 
resented in its own organization and such other curricula 
as are warranted by the educational and industrial con- 
ditions pertaining to them. 

V. Curricula shall be accredited on the basis of both 
qualitative and quantitative criteria. 

VI. Qualitative criteria shall be evaluated through 
visits of inspection by a committee or committees of 
qualified individuals representing the E.C.P.D. 

VII. Quantitative criteria shall be evaluated through 
the data secured from catalogs and other publications, 
and from questionnaire. 

VIII. Qualitative criteria shall include the following: 

(1) Qualifications, experience, intellectual interests, 
attainments, and professional productivity of members of 
the faculty. 

(2) Standards of quality of instruction: 

(a) In the engineering departments 
(b) In the scientific and other cooperating depart- 
ments 

(3) Scholastic work of students. 

(4) Records of graduates both in graduate study and 
in practice. 

(5) Attitude and policy of administration toward its 
engineering division and toward teaching, research, and 
scholarly production. 

IX. Quantitative criteria shall include the following: 

(1) Auspices, control, and organization of the institu- 
tion and of the engineering division. 

(2) Curricula offered and degrees conferred. 

(3) Age of the institution and of the individual cur- 
ricula. 

(4) Basis of and requirements for admission of stu- 
dents. 

(5) Numbers of students enrolled: 

(a) In the engineering college or division as a 
whole. 
(b) In the individual curricula. 

(6) Graduation requirements. 

(7) Teaching staff and teaching loads. 

(8) Physical facilities. The education plant devoted 
to engineering education. 

: (9) Finances: Investments, expenditures, sources of 
income. 

Information supplied by means of the questionnaire, 
or otherwise, is for the confidential use of the E.C.P.D. 
and its agents and will not be disclosed without the 
specific written authorization of the institution con- 
cerned. 


Of these qualitative criteria (Sec. VIII), the 
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Society now secures statistical reports on 1, 2, 
and 4, and considers 5 in its report. 

Efforts to secure practical consideration and 
analysis of this problem of curricula by the Divi- 
sion of Education of the Society of American 
Foresters have repeatedly evaporated. No com- 
mittee with power to recommend action has ever 
been appointed by this Division. So far, the 
final power for decision on curricula is given, in 
the Constitution and by-laws, to the Council, 
which exercised its authority in one instance, 
that of the curriculum on Paper and Pulp, at the 
New York State College of Forestry. This leaves 
the situation in the chaotic condition that as long 
as the institution itself passes the standards set 
up, any course whatever, regardless of its con- 
tents, if it leads to a degree by the forestry de- 
partment of this institution, qualifies its recipient 
automatically as a Junior or professional mem- 
ber of the Society; hence of the profession of 
forestry. 

Thus the individual schools, and not the pro- 
fession, have so far been the arbiters, not of what 
they should teach, which is their right, but of 
what constitutes a professional forester, which is 
definitely the responsibility of the profession and 
not of the schools alone. The stronger schools 
have shown the greater tendency to branch out, 
adding specialized curricula devoted almost ex- 
clusively to some branch of land management, 
such as recreation, game, or grazing, or concen- 
trating on phases of utilization to the exclusion 
of other branches of forestry. Let me emphasize 
again that all these subjects, and their practice, 
are accepted as qualifying for Senior membership 
provided the candidate first has acquired what 
the Society considers a sound basic professional 
training as a forester, and provided the practice 
is tied in directly with forestry. 

That such a professional basis exists in other 
countries is unquestioned. That in the various 
engineering curricula a professional basis is re- 
quired for all engineers, on which the special 
curriculum is built, is equally well established. 
In forestry, on the contrary, the coordination of 
other phases of land management with forestry 
activities is so close and so increasingly em- 
phasized that the cleavage in four-year curricula 
tends to become vertical and to destroy or render 
impotent any common professional basis of edu- 
cational training. The influence of the stronger 
and more specialized institutions has nullified the 
efforts of the Society to formulate such a basis. 
Without some agreement on the existence of this 
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common professional body of knowledge, for- 
estry becomes instead of a profession a loosely 
beund aggregation of miscellaneous subjects 
based, on the one hand, on land management for 
everything but agriculture, and on the other, on 
all forms of utilization of forest products irrespec- 
tive of land management. 

Of course, one primary difficulty lies in the 
effort to give adequate special instruction in a 
four-year course. This can be done only by 
eliminating most of the basic training in other 
related fields covered by forestry. With the ad- 
vent of a fifth year and postgraduate instruction, 
there is a better chance not only for an adequate 
forestry base, but for the cultural subjects the 
loss of which is so widely bemoaned. 

The trouble with forestry is that actually it 
covers a far broader field than any other profes- 
sion. Engineering, regardless of its specialties, 
has a mathematical base, and only recently has 
much attention been paid by engineers even to 
the field of economics. Law and medicine are 
specialized fields. Forestry as such is not special- 
ized. It requires a basis of engineering, biology, 
economics, and business management. A forester 
as a professional man may be called on for a 
timber estimate, survey, and map; for construc- 
tion of roads, buildings, and other engineering 
projects; for nursery work, planting, and crop 
tending; for logging; for manufacture or pro- 
duction of forest products; for protection mea- 
sures against fire, insects, and diseases; not over- 
looking recent tendencies to demand of foresters 
advanced roles as saviors of society. Foresters 
must be trained for a high grade of efficiency as 
a business executive with all that implies; for 
public relations including legislation and taxa- 
tion; and in the intricacies of marketing as well 
as manufacturing all grades of forest products, 
such as paper and pulp. Foresters must handle 
recreational, park, landscape, and tree surgery 
problems. Foresters must know about game 
management and grazing, soil erosion, and bu- 
reaucratic politics. From this welter of special 
knowledge must emerge a profession. Can it be 
done, or is the task hopeless and should we drop 
the term forester and seek a broader, more in- 
clusive classification, such as land utilization en- 
gineer? Is there any term that would cover these 
fields together with products? Or shall we aban- 
don the idea of approving curricula and, as at 
present, pass only on our institutions as a whole? 
Should we cease all attempts to require any com- 
mon or basic preparation for forestry as a pro- 
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fession, and let each institution set up as many 
separate special curricula for forestry education 
as it desires and be the sole judge of their ade- 
quacy in the professional training of foresters? 
That is the situation at present and as far as can 
be judged it may continue to be for some time to 
come. Until the Society solves this problem we 
will have no common educational basis for for- 
esiry. 

Tentative proposals, put up for discussion sug- 
gesting such a basis brought forth only negative 
criticism from the schools. One institution, whose 
total hours of instruction fell considerably below 
an indicated minimum, stated that the curric- 
ulum made up in quality what it lacked in quan- 
tity. When specialized curricula failed to show 
even a minimum of general forestry, defendants 
were not lacking to point out the fact that such 
subjects were an indispensable part of forestry 
(as in utilization) or of land management (as 
in game management or grazing) and that the 
profession would be greatly benefited by accept- 
ing as full-fledged professional foresters the grad- 
uates of such curricula, who otherwise might go 
off by themselves and form other professional 
groups. This overlooks the purpose of the Asso- 
ciate grade of membership. Utilization specialists 
have asserted that the curricula which are gen- 
erally given in forestry are in themselves merely 
specialized training in silviculture or forest pro- 
duction, which without utilization are hog-tied at 
the start. Thus the matter rests, at present, with a 
superficial method of accrediting institutions by 
the Society and no attention whatever paid to the 
subject matter of instruction in forestry as the 
basis for a professional ranking. The strong 
schools do not want anything done; the Division 
of Education has let the matter rock along; and 
the Council has not yet forced the issue and de- 
manded a show-down not acceptable to these 
bodies. 


The Society is handicapped by a scale of dues 
averaging but one-third of that paid by other 
professional societies, 60 percent of which is 
absorbed by its publications and most of the rest 
im necessary routine administration, leaving no 
surplus for financing a personal study, by inspec- 
tion, of the curricula in the twenty-four or more 
institutions on the list. It seems hopeless for the 
Council to attempt, without cooperation of the 
schools or the Division of Education, to formu- 
late any minimum standards of professional in- 
struction, due to the variables that enter into the 
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problem. Yet it would be difficult to secure uni- 
form grading of curricula on the basis of inspec- 
tions (as is done by the Engineers Council for 
Professional Development) in the absence of any 
basis for comparison, or standards for the com- 
mittee to use. Again, the easy solution has been 
to accredit the institution regardless of curricula. 

The most serious phase of this problem appears 
in connection with proposals for licensing for- 
esters by individual states. Such licenses pre- 
suppose the existence of a profession, based on a 
body of professional knowledge that can be cov- 
ered by a comprehensive public examination sim- 
ilar to the bar and medical examinations or those 
given to engineers. Unless there exists this basic 
structure of common required knowledge, no 
such comprehensive examination or licensing is 
possible, and if foresters are to be licensed ‘at all 
they would have to be split into groups, such as 
utilization engineers, landscape and parks, and 
forest production. With this common basis, men 
educated as foresters can pass such tests and se- 
cure licenses though they may specialize in any 
of the above fields and in others. As long as 
undue specialization exists, violent opposition 
may arise against licensing by means of a com- 
prehensive test. 

In the absence of a license system, this so- 
called profession of forestry is at the mercy of 
charlatans in private fields and of politicians in 
public employment. The term is freely appro- 
priated, in both fields, by men almost entirely 
devoid of professional qualifications. Such men, 
by the way, frequently seek membership in the 
Society as a proof of their professional status and 
in one or two instances have even used political 
pressure to secure endorsement by professional 
subordinates for this advancement. One of the 
most common lines of approach is through tim- 
ber cruising. The applicant can do as good, or 
better, a job in this line as most graduate for- 
esters, hence he considers himself fully qualified 
for professional recognition. This attitude is 
merely the substitution of vocational special 
training for scholastic specialization, as a basis 
for professional status. Why, argues the ap- 
plicant, should he study up on a lot of branches 
for which he has no immediate practical use, in 
order to qualify? On this basis a successful 
logger or mill superintendent certainly is as well 
qualified, vocationally, as a graduate of a course 
in utilization containing no other phases of the 
professional training, and much hard feeling 
ensues when one of these practical men is not ac- 
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cepted on a professional basis. There are many 
managers of English estates, as well as game 
keepers on these estates, who have altogether too 
much to say about the management of the for 
forests thereon, but the English do not mistake 
them for foresters, though they would be recog- 
nized as such professionally, independent of their 
duties, if they had the educational background. 
The process of raising the standards of a pro- 
fession must be sharply differentiated from the 
motives actuating labor unions which seek higher 
wages and better working conditions. By con- 
trast, professional standards seek the protection 
of the public against individuals who endeavor, 
without proper qualifications, to capitalize the 
reputation for expert professional knowledge and 
reliability which alone justifies the existence of 
professions. The licensing of a profession is the 
direct means by which the public, rather than 
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the profession, secures a measure of protection. 
The administration of such licensing practices, 
in turn falls on the profession itself, through the 
standards set by examinations. 

In state service, such licensing accompanied 
by proper legislative qualifications for state forest 
service jobs would go far to do away with the 
present increasing tendency to debauch these 
services by the appointment of men to respon- 
sible positions who have either no professional 
training or a mere smattering of vocational ex- 
perience. The licensing of foresters is the next 
important step in the establishment of forestry on 
a professional basis in the states. Can the diffi- 
culties inherent in the problems of curricula be 
ignored or overcome by such licencing measures, 
or will this movement be held up pending some 
adequate definition of forestry as a body of pro- 
fessional knowledge? 


CONTROLLED BURNING IN THE WESTERN WHITE PINE TYPE 


By KENNETH P. DAVIS! anno KARL A. KLEHM? 
U. S. Forest Service 


Controlled burning admittedly is a highly controversial procedure, but the authors show that 
under certain conditions when adequate precautionary measures are taken it has a definite 


place in western white pine forest management. 


More important still, the authors describe the 


conditions under which it is useful, the precautionary measures that must be taken, the results 


that may be expected, and the cost of the operation. 


All foresters dealing with timber manage- 


ment problems will find this paper of outstanding interest and value. 


PPLICATION of controlled or broadcast 
aN burning, as distinguished from conven- 
tional pile-and-burn methods of slash 

and debris disposal, has been a development of 


recent years in timber management practice in 
the western white pine type® of northern Idaho. 


Tue NEED FOR CONTROLLED BURNING 


Controlled burning in this forest type has 
been employed principally: (1) To reduce ex- 


‘Northern Rocky Mountain Forest and Range Experi- 
ment Station. 

*Supervisor, Kootenai National Forest, Region One. 

°The western white pine type is defined by the U. S. 
Forest Service as mature timber stands containing 15 
percent or more western white pine by volume, or im- 
mature stands containing 15 percent or more western 
white pine by number of trees. Under this broad 
definition, stands classified as western white pine type 
may be of great silvical diversity varying in composi- 
tion from almost pure white pine to stands composed 
mainly of any of the species commonly associated 
with white pine. 


cessive fuel volumes in timber stands acciden- 
tally killed by fire, and (2) to dispose of large 
quantities of defective and unmerchantable but 
live timber remaining after logging in certain 
kinds of forest stands. 

Regarding the first, forest fires in live timber 
stands leave a maze of dead trees creating a 
dangerous fuel menace lasting for at least 20 
years after the fire. Unless this abnormally 
high fuel volume is reduced, the danger of a 
second and even more destructive fire jeopar- 
dizes not only natural reproduction that may 
have become established in such areas but ad- 
jacent green timber stands that otherwise might 
successfully be protected. Such fire traps exist 
in the white pine forests, and the argument has 
been often raised that rather than risk an un- 
controlled conflagration that may accidentally 
develop some hot day in midsummer, the prac- 
tical and wise thing to do is to burn them de- 
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liberately at a time when the fire can be con- 
trolled with some degree of certainty. Many of 
the most serious ites have started in areas of 
dead timber. Controlled burning in such areas 
is an obvious treatment to remedy a condition 
accidentally created whose recurrence is not 
desired. Decision as to when a particular area 
warrants this treatment can be made only after 
careful consideration of all direct and indirect 
effects. Unskilled or improper burning can do 
more harm than good. Important items are: 
area to be treated, fuel volume and its threat to 
adjacent green timber, character and composi- 
tion of natural reproduction that may be pres- 
ent, site quality and possibility of site damage 
by burning, difficulty of Ribes eradication 
(Ribes may reproduce so abundantly following 
fire that their removal to protect white pine re- 
production from the white pine blister rust is 
impracticable), and cost of treatment. Since 
the importance of each of these items varies 
greatly by localities, each area must be consid- 
ered individually. 


As to the second, the problem of defective 
and unmerchantable timber left following log- 
ging, the situation is briefly this. Of the six 


species commonly associated in the western . 


white pine type, only western white pine and 
western red cedar are of sufficient value to log 
extensively with existing markets. White pine 
is of outstanding importance because of the 
high value and the large volume of the species 
available. It comprises nearly half of the vol- 
ume of merchantable-sized timber in the western 
white pine type. Western red cedar as used for 
transmission poles commands a high price, but 
the comparatively small volume of this species 
(about 3 percent of the total stand of which 
only a portion is suitable for poles) makes it 
of much less total importance than white pine. 
Western larch, Douglas fir, lowland white fir. 
and western hemlock logs frequently do not 
have a market value sufficient to pay for the 
cost of logging and consequently are logged to 
a limited extent only. A further difficulty is 
that overmature stands are often heavily defec- 
tive. Hemlock and white fir are the chief 
“problem” species in this respect, often being 
so defective as to practically preclude any 
present or future merchantability. 


The combined result of limited markets and 
defective timber is that a substantial propor- 
tion of nearly all timber stands in the western 


white pine type is unmerchantable under exist- 
ing market conditions. This situation is the 
tinder yiie cause of the most difficult and stub- 
born management problems in the type. 

Sound Giber now unmerchantable may, of 
course, become merchantable in the future. 
Present policy on national forest timber sales is 
to avoid cutting sound but unmerchantable tim- 
ber of all species, reserving it for the future. 
But timber of low-value species that is also 
heavily defective is another matter, as there is 
little if any hope that better markets will solve 
the merchandising problem. Defective western 
hemlock and lowland white*fir often dominate 
the stand left after logging the merchantable 
timber, preventing the establishment and satis- 
factory development of natural reproduction of 
more desirable species for an indefinite num- 
ber of years. Such residual stands are com- 
mercially unproductive, yet they can and often 
do occupy the most productive timber-growing 
sites. In order to realize on the heavy invest- 
ments necessary to protect the white pine forests 
from fire and disease, it is important that these 
better sites be kept growing timber to their 
maximum capacity. Controlled burning is an 
effective means of accomplishing this objective. 

A further use of controlled burning to dis- 
pose of live timber, given only limited applica- 
tion, is in stands composed principally of mer- 
chantable western white pine. On the less 
exposed aspects as north and east slopes, clear- 
cutting of such stands followed by controlled 
broadcast burning of the residuum is often a 
sound silvicultural measure. 

It is difficult to specify where controlled 
burning as a means of disposing of defective 
and unmerchantable timber should or should 
not be applied. Decision can be made only 
after considering each stand in question indi- 
vidually. Anticipated future values of species 
at present unmerchantable, volume and condi- 
tion of defective timber, possible site damage, 
and the cost of controlled burning in compari- 
son with other methods possible are the main 
points to be considered. As an accurate ap- 
praisal of these elements is difficult, there is 
room for wide difference of opinion as to the 
extent the method should be applied. 


DEVELOPMENT OF CONTROLLED BURNING IN 
REGION ONE 


Although discussed for many years and occa- 
sionally attempted on a small scale, the real 
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development of controlled burning and its ac- 
ceptance as a more or less legitimate manage- 
ment measure dates from 1928. In that year 
192 acres supporting large volumes of defective 
and worthless hemlock on two logged-over areas 
on the Kaniksu National Forest were clear-cut. 
On the same forest six more logged-over areas 
aggregating 433 acres were clear-cut in 1929. 
Burning of these areas was accomplished with 
reasonable success and in the ensuing years 
more such projects were attempted. The Kaniksu 
Forest pioneered in the development of burning 
techniques. The Northern Rocky Mountain For- 
est and Range Experiment Station made one 
broadcast burn in 1932 on the Priest River Ex- 
perimental Forest and several from 1934 to 
1937 on the Deception Creek Experimental 
Forest. Several controlled burning projects, 
beginning in 1935, were successfully accom- 
plished on the Coeur d’Alene National Forest. 
Broadcast burning has also been done on the 
Clearwater, St. Joe, and Lolo National Forests. 

Practically all of the controlled burns made 
from 1928 to 1935 were in logged-over stands 
of mature to overmature live but rotten hem- 
lock, and were individually comparatively 
small in extent. All were less than 200 acres 
and most were less than 100 acres in area. 

Beginning in 1935, however, controlled burn- 
ing as a hazard reduction measure in burned- 
over areas was attempted on a larger scale. In 
1935 about 450 acres of fire-killed timber were 
successfully burned over on the Kaniksu Forest 
in two successive nights, 400 acres were burned 
in a single night on the Lolo, and a large area 
in an old burn was fired on the Clearwater 
Forest. 

By the end of 1937 controlled burning to dis- 
pose of defective and unmerchantable timber 
had been done on about 5,300 acres of logged- 
over lands in Region One. Hazard reduction in 
burned-over areas had also been accomplished 
by controlled burning on 14,300 acres. Prac- 
tically all of this area is in the western white 
pine type and all is on federally owned lands. 

Most of these controlled burning projects 
were considered successful. An example of one 
of them is shown in Figure 1. Although diff- 


‘Classified as Class C stands in timber marking rules 
for the western white pine type applied by Region 
One of the U. S. Forest Service. Class C stands as 
defined in the Region One Timber Management Hand- 
book are, “Overmature and decadent stands contain- 
ing a large volume of defective white fir or hemlock.” 
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culties in fire control were experienced in some 
instances, in only one or two instances were 
they serious and then not of major importance 
considering total accomplishments from this 
class of work. Fears that controlled burning 
was unsafe have been largely dispelled by 
knowledge and confidence gained by experience. 
Nearly all difficulties encountered in fire con- 
trol or in getting a satisfactory reduction of 
fuels can be traced to preventable errors in 
methodology, such as inadequate preparation 
before burning, burning at the wrong time, or 
inept handling of the actual burning. Given 
proper preparation, favorable weather condi- 
tions, and good technique in burning, there is 
little real danger that fires will escape control. 


METHODS 


Through experience, fairly definite methods 
of controlled burning have been developed that 
are applicable in most circumstances. 


AREA SELECTION 


Good selection and lay-out of the particular 
area to be treated contributes greatly toward 
the success of the project. The following items 
are important: 

1. The area should be in units each of which 
can be completely burned-over in a single day 
(or night). It is unsafe to leave unburned por- 
tions that may burn out disastrously the follow- 
ing day. If the problems of burning technique 
are at all complex, 200 acres is about a maxi- 
mum area that can be burned at one time. 

2. The boundaries should be as regular as 
possible. Sharp turns, long fingers, and deep 
indentations always make for trouble in fire 
control and at the same time often cause an 
irregular burn and unsatisfactory reduction of 
fuels. 

3. In laying out the area full advantage 
should be taken of available fire breaks, such 
as roads, streams, ridge tops, clearings, and 
natural openings. 

4. If the area selected goes to the top of a 
timbered ridge, treatment should be extended 
just over the top of the ridge. This avoids 
scorching timber on the ridge top and _facili- 
tates fire control. 

5. In treating one side of a narrow canyon, 
an area extending from the creek bottom 100 to 
150 feet up the opposite slope should also he 
included. It is difficult to prevent a hot fire 
from crossing a narrow canyon near the bottom. 
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PREPARATION FOR BURNING 


1. All standing timber, dead or alive, should 
be felled. Attempts to burn standing timber 
have not been successful. It is in this respect 
particularly that controlled burning as here dis- 
cussed differs from the so-called broadcast or 
slash burning sometimes practiced after logging 
on private lands to achieve cheap slash dis- 
posal. Slash burning seldom reduces the fuel 
volume satisfactorily. 


The purpose of felling is to compact the fuels 
close to the ground so that in the process of 
combustion radiation will be more effective and 
result in greater fuel consumption. Trees or 
snags should ordinarily be felled up and down 
the slope, and crossing of logs should be 
avoided. In areas of light fuels, it is some- 
times possible to save live western larch trees— 
which are astonishingly fire resistant—by keep- 
ing fuels away from them. It is seldom possible 
to save trees of other species. 


2. It is usually worth-while to lop limbs 
from at least the top side of felled trees lying 
within about 50 feet from the outer edge of the 
area, and to bunch slash by hand along the 
edges. This makes fires much easier to start 
and promotes consumption of fuels along the 
edges where the greatest difficulty in getting a 
good burn is usually experienced. Lopping and 
occasionally some bunching of slash should also 
be done where a hot fire is not anticipated as in 
moist bottoms and areas of light fuels. Lop- 
ping and bunching is not necessary in areas of 
heavy slash and in no case should it be done 
until the felling is completed and the need 
manifest. Much time can be wasted by un- 
necessary lopping and bunching. 

3. Snags standing outside the area within a 
distance of 75 to 100 feet should be felled. 
Where fire control difficulties are anticipated, as 
at the head of gulches or in low saddles, snag 
felling should be extended for 200 feet or some- 
times an even greater distance beyond the area 
to be burned. It has been found that standing 
snags outside the area are one of the principal 
hazards in burning. Such snags are readily 
ignited by flying sparks even when ground fuels 


°Gisborne, H. T. Measuring fire weather and forest 
inflammability. U. S. Dept. Agr. Circ. 398. 58 pp., 
illus. 1936. 

“Hornby, L. G. Fire control planning in the North- 
err Rocky Mountain region. Northern Rocky Moun- 
tain Forest and Range Exp. Sta. 179 pp., illus. 1936. 
(Multilithographed.) 
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are too damp to ignite from sparks. 

4. A firebreak approximately 20 feet wide, 
cleared of all logs and branches, but not the 
natural duff, should be constructed around the 
area except where natural firebreaks are avail- 
able. This width has been found sufficient. Fire 
fighting experience has amply shown that if a 
fire will jump a 20-foot firebreak, it will also 
jump a much wider one and a few feet more or 
less makes little difference. Control in burning 
is based more on good preparation, favorable 
fuel and weather conditions, and skillful direc- 
tion of the actual burning than on firebreaks. 
No comparatively narrow firebreak, 20 or even 
50 feet in width, will actually stop a fast-travel- 
ling fire; a width of several hundred feet may 
be insufficient. 

5. A fire trench dug to mineral soil within 
the firebreak is seldom needed completely 
around the area. Fire trench should be con- 
structed before burning only in areas of heavy 
duff and rotten wood, where the need is defi- 
nitely apparent. 


WHEN TO BURN 


Determination of the best time to burn neces- 
sitates careful evaluation of weather, fuel, and 
safety factors. Hard and fast rules are not 
possible, as much depends on judgment. Meth- 
ods developed in Region One to measure fire 
weather and forest inflammability should be 
used as a guide.”® The fall is the best season 
in which to burn. Weather and fuel conditions 
should be such that fire will spread and burn 
bard in the treated area while at the same time 
fuels outside are too damp to ignite from sparks. 
Duff moisture must be above 10 percent and 
should be 13 percent or more. The fire danger 
class, by the Northern Rocky Mountain scale, 
all factors considered, should be 4 or lower. 
This will insure medium or lower rates of 
spread. These conditions are most nearly real- 
ized between 4 and 7 p.m. on a calm, clear day 
two or three days after the first fall rain of 0.5 
inch or more. At such a time, the more or less 
compacted fuels in the treated area, which have 
been thoroughly dried out during the summer, 
are still comparatively dry except for surface 
moisture, while the moisture content of the duff 
and light fuels outside the area is too high for 
them to be ignited by sparks and embers. Under 
such conditions, very hot fires can be permitted 
with almost perfect safety. Burning should not 
be attempted immediately (i.e., a few hours) 
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Fig. 1—Controlled burning. Coeur d’Alene National Forest, Idaho. 
A. Stand of defective and unmerchantable hemlock left after logging. 
B. Similar stand after felling, ready for burning. 

C. Burning. 

LD. After burning, ready to plant. 
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preceding an impending storm, as weather 
changes may be sudden and unpredictable. An 
unexpected wind, for instance, may cause seri- 
ous trouble. The U. S. Weather Bureau should 
be consulted in advance to determine the likeli- 
hood of dangerous winds during the burning 
period. 

The fuel volume also has a large bearing on 
the success or failure of burning. Heavy fuel 
concentrations will generate sufficient heat to 
burn satisfactorily when fairly green or damp 
from recent rains. Actually, the heavier the 
slash the more safely it can be burned, as burn- 
ing can be done when the fire danger is low. 
Light or scattered slash, on the contrary, must 
be burned when relatively dry and the fire dan- 
ger consequently high or the fire will not spread 
and consume the fuels satisfactorily. Green tim- 
ber can be felled in the spring and early sum- 
mer and burned the same fall provided about 
60 days elapse between felling and burning. 

Burning in the spring is seldom successful 
because, while the outside of branchwood and 
logs may be dry at such times, the inner por- 
tions are usually too wet to be consumed. It is 
therefore difficult to accomplish the elimination 
of more than the finer fuels. Once a fire has 
covered an area and consumed the finer fuels, it 
is almost impossible to get a satisfactory fuel 
reduction by a second fire except during mid- 
summer when burning is too hazardous to be 
attempted. Another objection to spring burning 
is that fires may hang over and break out at 
inopportune times during the summer fire 
season. 

Protection problems must also be taken into 
account. If the surrounding area is covered 
with dangerous fuels, weather and fuel condi- 
tions must be very favorable to get a satisfac- 
tory reduction of fuels and at the same time 
avoid the spread of fire outside of the prepared 
area. Within limits of safety, however, the 
drier the better. It is much easier to direct the 
fire when the fuels are dry since fires can be 
started readily and their spread more effectively 
regulated. 

BURNING TECHNIQUE 

Although proper preparation, favorable 
weather, and suitable fuel conditions contribute 
greatly to the success and safety of controlled 
burning, much depends on skillful direction of 
the actual burning. Though there is no substi- 
tute for experience and judgment, three fairly 
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definite firing techniques have been developed 
that can be applied in most situations. 


1. Center firing, largely developed on large 
level areas on the Kaniksu National Forest, is 
recommended wherever applicable. Instead of 
following one’s natural inclination and starting 
fires along the edge, the first fires are started in 
the center and allowed to spread until a large 
volume of heat is generated. In areas larger 
than about 10 acres, a second series of fires are 
then started around the area 50 to 100 feet in 
from the outer edge. These fires merge, are 
drawn toward the hotter fire in the center, and 
slowly back out to the extreme outer edge of the 
area. Steps in the application of this method 
are diagrammatically illustrated in Figure 2. 
Through center firing, smoke, heat, and sparks 
are drawn toward the center. This makes it 
easier for men to work around the edges and 
also reduces the likelihood of spot fires outside. 
Contrary to what might be expected, fires started 
in the center will seldom “run” toward the edge. 
The large volume of heat in the center acts as 
a stabilizer preventing rapid outward spread. 
Wind velocities toward the center of from 8 to 
10 miles per hour have been observed along 
the edges of center-fired areas. 

While experience on slopes is limited, it is 
believed that the method can be applied on 
slopes up to about 20 percent. On steeper. slopes, 
the natural up-draft is likely to be stronger than 
the center draft developed by center firing. An 
aid to center firing on slopes is the natural 
down-draft that develops in the evening in most 
mountain valleys. 

2. Strip firing is necessary on slopes greater 
than about 20 percent. The method is diagram- 
matically illustrated in Figure 3. The first fires 
are started along the extreme upper edge. As 
soon as the upper edge is well burned over, a 
second strip or band of fires is started 100 to 
200 feet down the slope, which burns up to and 
joins the upper strip. This process is succes- 
sively repeated until the entire area is burned 
over, the last series of fires being set along the 
lower edge. Strip firing insures that the entire 
area will be evenly burned over and at the 
same time avoids a large volume of fire at any 
one time, which may become dangerous and un- 
manageable on steep slopes. 

3. Edge firing consists of starting fires along 
the outer edge of an area and letting them 
spread toward the center. The method i: appli- 
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cable on small areas of an acre or two, or as an 
auxiliary to strip and center firing on larger 
areas. As an auxiliary method it is chiefly use- 
ful to fire small gulches often included in large 
areas. These gulches should be fired along the 
edges on both sides, the fire backing down into 
the gulch from both sides simultaneously. This 
helps to prevent whirlwinds which scatter sparks 
far and wide from developing in these gulches. 
The firing of large areas from the edges is un- 
safe as dangerous “runs” against one side may 
develop. There is no strong center draft as in 
the case of center firing, or natural up-draft as 
in the case of strip burning on slopes, to direct 
fire spread. Smoke and sparks have a tendency 
to blow outside the broadcast area, making fire 
control difficult. 

A combination of center, strip, and edge fir- 
ing methods can often be employed to advan- 
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A.—-First fires started in center 


Fig. 2.—Diagrammatic illustration of 

method of burning. 

of area. B.—Fires in center united; second series 

of fires started near edge. C.—Inner and outer fire 

beginning t merge; fire spreading out to edge of 

area. D.—Cross-sectional view of C showing smoke 
and flame drawn toward center. 
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tage in a single area. 


Each gulch, knoll, slope, 


and change of fuel type presents an individual 


problem in technique that must be accurately 


appraised before burning. 

Two general principles of burning technique 
are (1) never start fires when the direction of 
spread is uncertain, and (2) never allow a 
dangerous travelling “front” to develop.  Al- 
though these principles are perhaps easier 
stated than followed, they are none the less 
requisite to successful controlled burning. Not 
the least requirement is courage to wield the 
torch. 


FIRE PROTECTIVE MEASURES AND EQUIPMENT 
Sufficient manpower and equipment should be 
on hand during burning to meet promptly any 


fire control need that may be reasonably antici- 
pated. Men should be stationed around the 
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Fig. 3.—Diagrammatic illustration of strip firing on 
slopes. A.—First fires started along extreme upper 
edge. B.—As soon as upper edge is well burned out, 


second strip of fires started 100 to 200 feet down the 
slope. C.—Third strip of fires started. D.—Final 
strip of fires started along lower edge. 
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area in accordance with expected need, danger 
spots being especially guarded. In addition to 
the usual small tools, which should include a 
liberal supply of shovels, a number of back- 
pack water pumps should be provided whenever 
water is available. These pumps are very effec- 
tive in extinguishing spot fires outside the area. 
Power pumps are useful to wet down fuels out- 
side the firebreak, and to cool excessively hot 
fires inside the firebreak. Brush burning 
torches using propane gas are especially rec- 
ommended as they can be lighted with a match 
without preheating. They are superior in this 
respect to torches burning a mixture of kero- 
sene and gasoline. Where fires can be started 
easily, wick torches, consisting essentially of a 
length of iron pipe plugged at one end with a 
wick at the other and filled with kerosene, are 
useful. Matches alone are sometimes sufficient 
to start fires. 


REGENERATION FOLLOWING BURNING 


Prompt and complete regeneration following 
burning to the most valuable species is essential 
to realize on the rather heavy investment made. 
On large areas this requirement can be best met 
by planting. As controlled burning is usually 
practiced on good sites, successful planting is 
ordinarily not difficult. Planting ordinarily 
should be done the spring following burning. 
Exceptions are: (1) Planting sometimes should 
be delayed for a year or two to give the mat of 
roots from a dense residual stand time to decay. 
These roots are an obstacle to planting. (2) In 
certain areas where western white pine is to be 
planted, it has been deemed necessary to delay 
planting for about three years to permit eradi- 
cation of Ribes seedlings that sometimes appear 
abundantly following burning. 

Natural regeneration may be relied upon in 
small areas favorably situated for dissemination 
of seed from adjacent timber. Except on severe 
exposures, natural regeneration is usually good 
on areas broadcast burned. 


Costs 


The cost of the controlled burning treatment 
varies mainly with the volume of timber that 
must be felled and difficulties encountered in 
burning. Felling is the principal expense; slash 
already on the ground adds very little to the 
total cost. As much of this work has been 
done by emergency labor under the N.I.R.A., 
C.C.C., and E.R.A. programs, direct cost figures 
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are hard to get. Using day labor paid at 
going rates for woods work, the following are 
average figures. 


Cost in dollars per acre 


Item Range Average 
Kelling 30 eee eee 18-30 22 
Firebreak, fire line, burning, 

and “patrol. ee s-eee eeneers 5- 8 W 

Total sa ee ee 23-38 29 


Felling costs have been lower when done on 
contract. On the Kaniksu National Forest 957 
acres on 12 different areas were felled between 
1929 and 1931 at an average contract cost of 
$11.51 per acre. Firebreak, fire line, burning, 
and patrol costs vary with perimeter. The larger 
the area the less this cost becomes on an acre 
basis. The cost of planting, $10 to $12 per 
acre, must usually be added to felling and burn- 
ing expenditures, making the average total cost 
of this class of work about $40 per acre. 


DISCUSSION 


Controlled burning is admittedly a contro- 
versial matter. Arguments usually center around 
economic, silvical, and politic aspects. 

It is of course impossible to foresee the future 
and predict the future values of species now un- 
merchantable. Sound timber of any species 
may have a future value and should not be 
destroyed. But it cannot be emphasized too 
strongly that controlled burning as applied re- 
moves defective timber of low-value species 
and not more than incidental volumes of sound 
timber. It is difficult to conceive that defective 
timber of low-value species will ever have a 
market value. This point is often not recog- 
nized. Stands of defective timber are often 
physiologically perfectly healthy; defective 
hemlock, for instance, will occupy valuable 
growing space almost indefinitely unless re- 
moved. It also should be pointed out that con- 
trolled burning in live timber stands has been 
applied mostly on logged-over areas where the 
treatment was necessary to leave the area in a 
timber-productive condition. Reforestation of 
denuded areas should be considered before con- 
trolled burning is undertaken in timber stands 
of insufficient value to log. 

Although the cost may seem high, two things 
should be kept in mind in judging it. First, 
any other kind of equally quick and effective 
treatment in the kind of stands in which con- 
trolled burning is practiced would cost more. 
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There is no cheaper alternative if positive silvi- 
culture is to be practiced in such stands. Sec- 
ond, and this is applicable to logged-over lands 
only, if the principle that land must be left in 
a timber-productive condition after logging is 
accepted, controlled burning, where necessary, 
should be regarded as a logging cost rather 
than as a direct investment. Existing mature 
timber stands are essentially a gift of nature. 
Some are in an unsatisfactory silvicultural con- 
dition from a social-economic standpoint, and 
in such stands, only values over and above the 
cost of leaving the area in productive condition 
should be considered as legitimately extractable 
from the land. For instance, suppose that $100 
per acre could be extracted from a given area 
if no after-logging treatment is applied. Assume 
further that controlled burning, costing $40 per 
acre including planting, is necessary. If the 
area is to be left in productive condition, the 
stumpage value would be $60 and not $100 per 
acre. This is, of course, an essentiaily social 
viewpoint that under existing circumstances, the 
private individual cannot afford to share. 
Silvically, there is room for difference of 
opinion on the merits of controlled burning. 
Much remains to be learned of the exact physi- 
cal and biochemical effects of burning on the 
soil and on the development of reproduction. 
Burning may be beneficial or detrimental de- 
pending on circumstances. Without entering 
into a discussion of the subject, this much may 
be said. The western white pine forests are 
naturally fire forests; western white pine owes 
its present abundance to fire which in the past 
has halted the successional trend towards a 
climax forest principally of western red cedar, 
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western hemlock, and lowland white fir. Con- 
trolled burning closely simulates a_ natural 
process that in all probability has gone on in 
nature for thousands of years, a process that 
has produced some of the most valuable stands 
found today. It must also be recognized that 
much of the need for controlled burning is tem- 
perary and forced by conditions whose recur- 
rence is definitely not desired. As present over- 
mature stands are cut over and put in produc- 
tive condition, and as high fire hazards now 
existing are reduced, the need for extensive 
application of controlled burning will be re- 
duced. It will undoubtedly always have a place, 
however, as an adjunct to clear-cutting which 
is a sound silvicultural measure in certain tim- 
ber stands, especially those consisting of 
nearly pure, uniformly mature, and merchant- 
able western white pine. 

Esthetically, controlled burning is not pretty; 
it is certainly strong-arm forestry. But it is not 
forest devastation any more than ploughing 
under weeds preparatory to planting agricul- 
tural crops is land devastation. It is an admit- 
tedly crude but nevertheless quick and effective 
way of restoring forest lands to timber-produc- 
tivity. Lands do not stay black after burning; 
on national forest areas special effort is made 
to reforest promptly with valuable species. An 
initially unfavorable reaction to this class of 
work will largely disappear with a better appre- 
ciation of the objectives and results. 

After considering the various pros and cons, 
the authors believe that controlled burning, 
applied intelligently and with discretion, has a 
permanent place in western white pine silvi- 
culture. 


ACCESSIBILITY OF NATIONAL FORESTS FOR RECREATION 


By ALICE STUART 
U.S. Forest Service 


A comparison is made of the nine U. S. Forest Service regions in continental United States with 
regard to the availability of the national forests' for recreation to the regional population. 


HIS article is a further development of 
some results which the author worked up 
for use by Robert Marshall in his chapter 
“Forest Recreation for the Low-Income Groups” 
in the Recreation Report of the U. S. Forest 
Service. His study was for the United States as 
a whole. This article is a breakdown by re- 
gions and the states within them, showing how 
the population of each region falls into six 
different cost-zones according to the cost of a 
round trip to the nearest national forest, thus 
providing a basis for comparison. 

The data employed consisted of national for- 
est base maps, various road maps, the 1930 
Population Census for the United States, and an 
average figure of six cents per mile as the cost 
of gas, oil, maintenance, and depreciation which 
a family of four would have to pay on the 
average in driving to the forest. The assump- 
tion was made that if no car were available, the 
cost of reaching a national forest for a family 
of four, would be at least as much by train or 
bus. 

First of all, on various road maps, the na- 
tional forest boundaries were drawn, unless they 
were already present. Cost-zones were then put 
on the maps by connecting mileage marks which 
had been placed at intervals on the main roads 
leaving the forests; 42 miles out was used as 
the boundary of the first cost-zone, and 83, 125, 
167, and 208 miles out as the boundaries of the 
second, third, fourth, and fifth zones. The sixth 
cost-zone lay beyond the 208-mile boundary. 

The cost of making a round trip to the near- 
est national forest from anywhere in the first 
zone at an average cost of six cents per mile is 
$9 or less; from anywhere in the second, $10 
cr less; and from anywhere in the next three 
zones, $15, $20, and $25 or less, respectively. 
Any place beyond 208 miles lay in the sixth 
zone where the cost of a round trip exceeds $25. 


‘Forests already established and/or purchase units in 
which over 20 percent of the purchase unit area had 
been acquired to June 1, 1938. 


_ The 


The counties located in each cost-zone were 
tabulated by regions and by states within re- 
gions. Their populations were obtained from 
the 1930 Population Census. By addition, the 
total population in each zone was then deter- 
mined for both the regions and for the separate 
states of which they are composed. 

From these data a table was compiled for 
each region. Each table shows by separate 
states, as well as for the region of which they 
are components, the number of people in each 
cost-zone, and the corresponding percentages. 
For example, in the Rocky Mountain Region, 
for the State of Kansas, Table 2 gives the popu- 
lation figures as follows: Zone 1, none; Zone 2, 
none; Zone 3, 80,786; Zone 4, 127,808; Zone 
5, 186,950; Zone 6, 1,485,455; and total, 
1,880,999. The percentage figures given for the 
same zones are: 0; 0; 4.3; 6.8; 9.9; 79.0; and 
100.0. 

By noting the figures and especially the per- 
centages falling in each cost-zone for the various 
states in a region, it was easy to see which ones 
were causing the large regional percentages to 
fall in the higher cost-zones. For example, 79 
percent of the people of Kansas must pay $25 
or over for a trip. In the Rocky Mountain 
Region as a whole, ‘only 54 percent must pay 
$25 or more. And only 18 percent of the en- 
tire United States must pay that much. 

For comparing the regions, Table 10 may be 
used, which shows by regions the cumulative 
percent of population falling into the six cost- 
zones. For instance, 34 percent of the popula- 
tion of the entire United States is in the first or 
second zone, within which the cost of a round 
trip to the nearest national forest is $10, or less. 
Northern, Southwestern, Intermountain, 
California, North Pacific, and Southern Regions 
are all above this average, while the Rocky 
Mountain, Eastern, and North Central fall 
below. 

Since only one-third of the population of the 
United States can make a trip for $10, the re- 
maining two-thirds must pay more than this 
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amount. It is of interest to note that this 


higher cost practically eliminates the possibility 
of such a trip for those who fall in the lower 
half of the income scale (under $1,000). 

These data showed clearly that the national 
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forests are only reasonably accessible to the 
recreation-bound public; at the same time they 
brought attention to areas where, from the 
recreational point of view, more national forests 
might be desirable. 


TaBLe 1.—PopuLatTion oF Recion 1 Broken Down sy STATES AND Cost-ZONES 


Cost of round trip to nearest national forest 


Zone 1 


Zone 2 Zone 3 Zone 4 Zoned Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25) (Over $25) Totals 
South Dakota Sith To ie eee i Ae aero EL ee Bes 3,589 
Percent CORE ere te OS ln US oe Pha a Se (Oe oh Dee ea | eee 100 
Montana 322,849 117,870 31,056 25,314 14,423 26,094 537,606 
Percent 60.0 21.9 5.8 4.7 er 4.9 100 
Wyoming 200) same Dig ene ee Fete ee eg CEE cos ae ee 200 
Percent 100 Pt ey gt Me Pal eee Eee apes Ma, eae 100 
Idaho LO 049 ye a Oe exit Se eee a ee Bre bee tse 119,942 
Percent 100 peteveiot bind Baap se Pemers ww pat, | Pf Ratt re ly nn ee a ae ee 100 
Washington 25,705 in i77 eee Beas 2, Aas bd ade ee 4g ee 176,182 
Percent 14.6 85.4 see sa eae A, ieee Le Soe SN 100 
Totals 472,285 268,347 31,056 25,314 14,423 26,094. 837,519 
Percent 56.4 32.1 BI) 3.0 ie Sul 100 
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Fig. 1.—National forests and national forest purchase units as of June 1, 1938. 
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Taste 2.—PopuLation or Recion 2 BRoKEN Down By STATES AND Cost-ZONES 
Cost of round trip to nearest national sore : oe 
Zone 1 Zone 2 Zone 3 Zone 4 one one 
State (0-$5) ($5-$10) ($10-$15) ($15-$20 ) ($20-$25) (Over $25) Totals 
South Dakota 56,682 36,572 31,83 19,188 63,189 481,796 689,260 
Percent 8.2 5.3 4.6 20) 9.2 69.9 100 
ane Le 80,786 127,808 186,950 1,485,455 1,880,999 
Percent cos Ee ees 4.3 6.8 9. 79.0 100 
Nebraska 17,186 63,517 142,795 225,522 216,058 712,887 1,377,963 
Percent We, 4.6 10.4 16.4 WB 9 He] 100 
Colorado 717,668 179,656 41,831 74,68 21,947 1,035,791 
Percent 69.3 17.4 4. UP? 7 ee 100 
Olblahoman > owe By AE a Se Aen een eee 350.720 718,160 1,068,880 
Percent OL = 3) on Ue Se a eee ae eee 32.8 67.2 100 
Wyoming 98,852 1051005 > ee eee S dee eee 203,952 
Percent 48.5 51.5 ok te tal aw, ets. 1 ne At en ed 100 
Totals 890,388 384,845 297,245 447,207 838,862 3,398,298 6,256,845 
Percent 14.2 6.2 4.8 (iol 13.4 54.3 100 
TasLE 3.—PopuLaTion or Recion 3 BROKEN Down By STATES AND Cost-ZONES 
Cost of round trip to nearest national forest 
Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25 ) (Over $25) Totals 
New Mexico 243,305 117,772 24,56 36013. © eee ey eee 423,317 
Percent Syl) 27.8 5.8 896 a | ee 100 
Arizona 166,572 245,613 5,572 17.916 ee, eee 435,573 
Percent 38.2 56.4 1.3 AV 32 ene et peo 100 
Totals 409,877 363,385 30,139 55400). ae eee 858.890 
Percent AT .7 42.3 ae) 6.5 100 
TABLE 4.—PopuULATION OF REGION 4 BROKEN Down By STATES AND Cost-ZONES 
Cost of round trip to nearest national forest 
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25) (Over $25) Totals 
Wyoming 214137 (ree ae es ee eM re 21,413 
Percent 100-3. cae ee 100 
Nevada 52.878 24,050 2,652.2° 9 oo a eee ee 79,580 
Percent 66.5 30.2 330° “ay eae eee 100 
Utah 473,341 34,5060  (° .seee SS a el ee 507,847 
Percent 93.2 O38. Mo ew ee ee 100 
Idaho 227,424. 97.6005 gee ee ee ee 325,090 
Percent 70.0 30.050) Sapee . e eee 100 
Totals 775,056 156,222 2.652) 2 © _— ee eee 933,930 
Percent 83.0 16.7 OI, ee ee ee 100 
TaBLe 5.—PopuLation or Recion 5 Broken Down sy States AND Cost-ZONES 
Cost of round trip to nearest national forest 
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25) (Over $25) Povale 
California 3,442,426 737,196 781.091 WLL99. 3 ega e 5,672,512 
Percent 60.7 13.0 13.8 195. ee 100 
Nevada 4ai8 "ee eee eee = asia 
Pacat © vine. eee t00 
Totals 3,453,904 737,196 781,091 LOO a eee 5,683,990 
Percent 60.8 13.0 BEY 125 


100 
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TaBLe 6.—PopuLaTion or Recion 6 BRoKEN Down sy States AND Cost-ZONES 
; Cost of round trip to nearest national forest 
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25 ) (Over $25) Totals 
Washington 1,245,614 133,88 CLO eer Gee cera Me eee Se er 1,387,214 
Percent 89.8 9.6 OOS. ape ee ee eed EE 100 
Oregon 858,706 95 080 Men Pay ae OR ETO yt da eG. att ee wl ree ie 953,786 
Percent 90.0 INCH Oa = ge Ng 2 ty beng ali i fs oat tk ange ene” | ie 100 
California AC) ae Pe Ras ae wn a oe 4,739 
Percent LOOSE ee es ea eee a reel gee SES rae” Oe San 100 
Totals 2,109,059 228,961 TUL eo Fe te ee Pee ee 2,345,739 
Percent 89.9 9.8 OSS a os OP oR a ees fh hee 100 
TABLE 7.—PopuLATION oF REGION 7 Broken Down sy States AND Cost-ZONES 
Cost of round trip to nearest national forest . 
Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25) (Over $25) Totals 
Maine 176,128 164,089 19020 0a eee 141,331 125,669 797,423 
Percent 22a 20.6 2S OM mn ati meet 30 ode We 15.8 100 
New Hampshire 199,113 ZOOS COME (aghast ee hae ie Lr oe ge ae igs Ae re 465,293 
Percent 42.8 ot CEN os ey [ed RE ee ee nes Oh ee cern ad 100 
Vermont 291,709 61S) eae Bea GS eee Rees 359,611 
Percent 81.1 LS Ola a eee Le eanirss So he ee eee 100 
Massachusetts 170,312 899.539 1,432,964 1,705,863 40:93 000 eee eee 4,249,614 
Percent 4.0 le? Boal 40.1 NOs, ars eee ee 100 
nodedclandu meter | ere 63749 ee ee ee 687,497 
CrCC lie memeeenme fe Coe | Gees A 100i eee aa Cee Roe 100 
Connecticut ~~ 22> 82,556 1,405,381 TS 966 hie 0 oie ee RD OO ena 1,606,903 
Rencent). ees Ball 87.5 Hig, ee iy as pees oa 100 
New York 365.118 1,538,033 1,251,600 4,547,775 4.,724,48 161,055 12,588,066 
Percent 2.9 22, 10.0 36.1 BILD ik} 100 
INE WE CrSeC yA eee ee een ee en es 1,385.666 1,575,826 1,079,842 4,041,334 
RELCent eee a Re a bn Le 34.3 39.0 26.7 100 
Pennsylvania 290,409 1,118,466 2,876,566 706,400 1,610,043 3,029,466 9,631,350 
Percent 3.0 11.6 29.9 leo 16.7 31.5 100 
Maryland 19,908 199,420 1,171,748 46,792 40,069 153,589 1,631,526 
Percent 1A ED, 71.8 2.9 PS 9.4 100 
Melivalc aon, leer ree” 5 Pee eS 2A S 161,032 77,348 238,380 
Percent ere, ese eee og 67.6 32.4 100 
Virginia 980,565 437,039 394,438 420,744 134,646 54,419 2,421,851 
Percent 40.5 18.0 16.3 17.4 5.6 Dyer 100 
Mees Pieper Bae ~ tee eas 486,869 
Percent — #2 eee UO cg ee Wok eee eee ae 100 
Kentucky 716,876 886,947 856,791 29:5] @ een me ees 2,489,125 
Percent 28.8 35.6 34.4 SD eee ene 100 
West Virginia 568,403 628,872 503,419 WERMOWS ae 1,854,669 
Percent 30.7 33.9 ell O38) ae eee ae ee 100 
Totals 3,778,541 6,289,043 10,569.982 9,802,189 8,428,368 4,681,388 43,549.51] 
Percent 8.7 14.4 24.3 22D 19.4, 10.7 100 
Taste 8—Poputation or Recion 8 Broken Down By STATES AND Cost-ZONES 
Cost of round trip to nearest national forest 
Zone | Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25 ) (Over $25) Totals 
Oklahoma 54,080 204.670 247,711 568,539 165,069 87,091 1,327,160 
Percent 4.1 15.4 18.7 42.8 12.4 6.6 100 
Alabama 868,858 1,611,855 (65595 ee oe es 2,646,248 
Percent 32.8 60.9 One <a oes nee 100 
Arkansas 716,807 432,927 615,209 99539 De eg eee @ y oo ee eee 1,854,482 
Percent 38.7 23.3 Bi 4 AO ee Pee Sek ae 100 
Florida 520,793 293,635 249,792 129,846 24,326 249,729 1,468,121 
Percent 35.5 20.0 17.0 8.8 17 17.0 100 


412 JOURNAL OF FORESTRY 


TasLe 8—Continued 


Georgia 508,693 859,712 823,233 642,872 13:990 = a en 2,908,506 
Percent NGS} 29.6 28.3 Pipe) | 25. 9 > f, Vee 100 
Louisiana 481,920 1,189,373 313,070 87,414 203168 Tie ee 2,101,593 
Percent 22.9 56.6 14.9 4.2 oi eee 100 
Mississippi 998,003 589,282 368,226 54,310 SES 258 eos 2,009,821 
Percent 49.7 29.3 18.3 OF ot Bede) Spee 100 
North Carolina 637,401 997,064 990,604 54552074 ee ee ee 3,170,276 
Percent 20.1 Biko mile 17.2)" oe, See 4 BE 100 
Tennessee 888,009 Way 476,131 500,899. 6 See eee 2,616,556 
Percent 33.9 28.7 18.2 19.2 4 ee Se 100 
Texas 378,241 894,343 837,459 920,406 740,384 2,053,882 5,824,715 
Percent 6.5 15.3 14.4 15.8 PAT 35.3 100 
South Carolina 999,778 647,286 CLO ©. Se Oe ee eee 1,738,765 
Percent Bie 37.2 5.0.00 ae eee eee ae 100 
Totals 7,052,583 8,471,664 5,178,671 3,539,032 1,033,591 2,390,702 27,666,243 
Percent 4S) 30.6 18.7 12.8 3.7 8.7 100 


Taste 9.—PopuLaTion oF Recion 9 BROKEN Down sy STATES AND Cost-ZONES 


Cost of round trip to nearest national forest 


Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
State (0-$5) ($5-$10) ($10-$15) ($15-$20) ($20-$25 ) (Over $25) Totals 
Tllinois 375,911 279,463 370,192 391,442 472,294 5,741,352 7,630,654 
Percent 4.9 Boel 4.9 Dell 6.2 US74 100 
Indiana 17,853 160,752 139,897 865,049 1,026,799 1,028,153 3,238,503 
Percent 0.6 5.0 4.3 26.7 Busy) Sle 100 
lowawa <i “ee SS Se eet ee ee 37,958 2,432,981 2,470,939 
Rercent: \ i eeu ey, Ge ne oe Bcc ed ee eee WES 98.5 100 
Michigan 921,601 481,751 807,159 640,534 1,991,280 A rae 4,842,325 
Percent 19.0 10.0 16.7 See 41.1 ee 100 
Minnesota 317,205 150,956 293,089 1,166,066 292,710 343,927 2,563,953 
Percent 12.4 5.9 11.4 45.5 11.4 13.4 100 
Missouri 674,246 1,440,075 253,813 176,759 712,148 372,326 3,629,367 
Percent 18.6 Be 7.0 4.9 19.6 10.2 100 
North Dakota 5,119 10,493 31,398 133,999 145,774 354,062 680,845 
Percent 0.8 ES 4.6 19.7 21.4 52.0 100 
(Olt. eral ie a 40,529 1,604,483 3,477,708 1,083,404 440,573 6,646,697 
Bereent..-- A805 0.6 24.2 525 16.3 6.6 100 
Wisconsin 375,076 388,356 498,387 325,450 993,952 357,785 2,939,006 
Percent 12.8 Se 16.9 idle » Bp 2e2 100 
Totals 2,687,011 2,952,375 3,998,418 7,177,007 6,756,319 11,071,159 34,642,289 
Percent 7.8 8.5 ES 20.7 19.5 32.0 100 


Taste 10.—SHowinc By Nationa Forest Recions THE CUMULATIVE PERCENT OF PopuLATION FALLING INTO 
Six Cost-Zones AccorpING To THE Cost or A Rounp Trip To THE Nearest NATIONAL FOREST 


Cost of round trip to nearest national forest 


Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 
Region (0-$5 ) ($5-$10) ($10-$15) ($15-20) ($20-$25 ) (Over $25) 
Cumulative percentage 
1 56 88 92 95 97 100 
2 14 20 25 32 46 100 
3 48 90 94. 100 100 100 
4 83 100 100 100 100 100 
5 61 74 88 100 100 100 
6 90 100 100 100 100 100 
7 9 23 47 70 89 100 
8 25 56 75 88 92 100 
9 8 16 28 49 68 100 


All Regions 
(Continental 
United States) 18 34 51 69 82 100 


BRIEFER ARTICLES AND NOTES 


ForeEstrY EpucaTIon: A STUDENT ANALYSIS 


During these past four years, our every effort 
has been bent towards becoming active members 
of your profession and society. These four years 
of collegiate preparation naturally have intensi- 
fied our initial desire to become foresters. 

As contemporary undergraduates in one of the 
nation’s largest forestry schools, we have had 
the opportunity of sharing complete intimacy 
with the warp and woof of a typical professional 
forestry school, namely, its students. Admitted- 
ly an educational institution is built around its 
students. Its facilities and faculty are there to 
serve, and to supply the demand which exists 
for the particular field of knowledge that they 
understand and teach. 

Among students and educators there are two 
major points of view concerning educational 
methods. Some see the school as a great manu- 
facturing plant consuming a very flexible raw 
material, the students, upon which it performs 
routine operations which lead to a rather uni- 
form finished product. A certain portion of the 
raw material breaks down under the manufactur- 
ing process and is discarded. 

Others maintain that a school should be oper- 
ated upon the extractive or mining principle. 
Under this interpretation the school becomes a 
vein of valuable knowledge, to be dug into just 
as extensively as the student “miner” desires. 
He may scrape just enough from the surface to 
get by, but preferably he should be encouraged 
to sink his shaft both wide and deep. The im- 
mediate paradox is this: the student cannot be 
both the raw material of the first process and the 
miner of the second process. 

Today’s undergraduate forest schools are fun- 
damentally manufacturing plants. They produce 
a limited variety of technicians upon a large 
scale. Within a given field they produce a cer- 
tain percentage of high quality men. My class- 
mates are questioning whether or not this present 
scheme of production is just what it should be. 
Their questions have been born of an awareness 
of conditions in the field today. Vision, not 


. 


blindness, prompts their inquiry. 

The following compilation of major educa- 
tional issue which are now moot among stu- 
dents comes from the very best element of which 
any student body can boast: its top students and 
leaders. The chronic grumblings of the misfits 
and loafers have been filtered out. Only the 
legitimate issues are presented. 

1. The fields of forestry knowledge have un- 
dergone rapid expansion. Does the present 
course of four years duration allow time enough 
to obtain sufficient information and background? 

2. Competition for jobs indicates a need for 
quality, not quantity of production. To us this 
becomes a very serious and practical considera- 
tion. 

3. Have not the professional demands 
changed since the birth of forestry? Is it still 
just the efficient technician who is needed to 
meet our problems? We believe that our pres- 
ent training has not equipped us to meet the 
many extra-technical problems which we must 
eventually solve. 

4. Are field men walking encyclopedias? Or 
do they draw freely upon classified reference ma- 
terial? We believe that too much stress has been 
placed upon our ability to memorize pure factual 
data. 

5. The courses which we enjoy most are 
those which involve thinking and the solution of 
problems. Why not employ this instructional 
method more extensively ? 

6. Graduate work is an outlet for individu- 
ality and advanced concentration upon students’ 
special interests. Why are so many scholarships 
available in the fields of forest science, with so 
few available in the fields of forest economics 
and administration? Is not a student justified in 
his desire to pursue advanced work in these 
phases of forestry ? 

We have reviewed the literature which has ap- 
peared in the JoURNAL OF ForesTRY over the 
four-year period of our schooling. Here and 
there have appeared articles presented by pro- 
fessors and field men which state rather frankly 
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many facts confirming the legitimacy of the 
views held by the students today. A few have 
adopted their attitudes under the influence of 
such statements, but to most of us these questions 
arise as original and normal thoughts. 

To many of us, our education has meant the 
investment of several hundreds of dollars and 
long hours of study and work, plus the cultiva- 
tion of a sincerity of purpose in life. We feel 
that it is the duty of forest educators to give us 
our money’s worth. There is an undercurrent of 
thought existent today which hints that our pro- 
fessional institutions may be holding out on us. 
If they are factories, then they have hastened our 
production too rapidly and are turning out men 
without certain essential parts. If they are mines, 
which we doubt, then their vein of knowledge 
must be exploited by more modern mining tools 
and methods, so that we may sink wider and 
deeper shafts. 

We are not the educators, but the “educatees,” 
if we may coin a new term for ourselves. We 
are seniors about to embark upon our profes- 
sional work, and it is a bit too late to remould 
ourselves. But, in the sincere interest of those 
classes which must follow us, we would appreci- 
ate some light upon this problem which is so 
dark at present. That light can best take the 
form of active curricular change and improve- 
ment. We hope it will be forthcoming at an 
early date. 

Howarp E. Batt, 
New York State College 


of Forestry. 
% %® 


Piantinc MALLETS: THEIR CONSTRUCTION 
AND USE 


The difficulty of obtaining consistently good 
planting of tree seedlings, especially in hard, 
packed, clay soils where mattocks must be used, 
is generally recognized. If the planting crews 
have had no previous experience as is com- 
monly the case when C.C.C., W.P.A., or other 
relief labor is used, and if weather conditions 
are such that it is necessary for the men to 


*Epitor’s Note: This brief note is based on a discus- 
sion of educational problems by a group of top-notch 
seniors at New York State College of Forestry. It is 
critical but temperate and fair. The Editor is especially 
happy to publish this statement. He hopes that it will 
stimulate further student and professional consideration 
of the problems of forestry education. 
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wear gloves or mittens, it is almost impossible 
to obtain satisfactory planting results. 

If they are required to plant bare handed, 
briars, stones, and mud make the work very 
disagreeable. Since men dislike to work under 
these circumstances, and if supervision is limit- 
ed, packing usually is not properly done. In 
practically any planning crew men will be 
found using sticks, stones, or similar objects 
to tamp the soil. Trees set in this manner 
are usually more firmly planted and a better 
survival is secured than when the soil is tamped 
by hand. 

As a result of some previous experience 
with planting mallets while with the Pennsyl- 
vania Department of Forests and Waters, the 
senior author suggested they be given a trial 
under Soil Conservation Service planting con- 
ditions. During the 1936 planting season the 
forester on the erosion control demonstration 
area at Lexington, N. C., had six rather crude 
mallets made. These proved to be such an 
improvement over old methods that an effort 
was made to produce enough mallets to equip 
all the planting crews. Changes in design 
and construction were gradually made, and dur- 
ing the 1937-38 planting season the details were 
worked out so that a satisfactory tool could 
be produced in quantities at a reasonable cost. 
This tool has proved to be the best type yet 
developed in this area to supplement the mat- 
tock in planting under the difficult conditions 
present. 

Figure 1 shows a side view of two types of 
planting mallets. Type B is mallet reeommend- 
ed for general use. The materials necessary 
for its construction are a seasoned ash block 
(3 by 8 inches), a commercial hammer handle 
of hickory, two rivets, two washers, and one 
mowing machine section blade. 

The block is turned on a lathe to a diameter 
of 21% inches and slightly rounded on the 
blunt or hammer end. The other end is 
shaped as shown in the cut, and the blade rivet- 
ed on. The blade should have a very slight 
downward angle toward the point. The handle 
is then fitted; it should be placed approxi- 
mately one inch nearer the blunt end of the 
mallet to insure proper balance. 

Type A mallet was designed for use where 
a lathe was not available for turning out the 
rounded heads, and at the cheapest possible 
cost of construction. The head is merely sawed 
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to shape as shown and fitted with a commercial 
hammer handle. This tool has a very limited 
use and the construction of the B type of 
mallet is advised where possible. 

Various woods were tried for head con- 
struction, including dogwood, locust, hickory, 
oak, pine, ash, and others. Ash was found to 


The head is made of sea- 
handle is a standard 14-inch car- 
The blade is a stand- 


ard fire rake or mowing machine blade. 


Fig. 1.—Planting mallet. 
soned ash. The 
penter’s claw hammer handle. 


be the most satisfactory to meet all conditions. 
The others had various faults, such as check- 
ing, splitting, too much weight, and rapid 
wear. The cost of materials for these mallets 
averages about 12 cents per mallet. A good 
mechanic should be able to construct a com- 
plete mallet in about 30 minutes. 

This tool was designed for use by a regular 
two-man planting crew, where the mattock 
method of planting is used. The sharp end 
of the mallet may be used to enlarge the hole, 
or to dig additional dirt as is often necessary 
in rocky areas, or to cut away vegetation as 
is also necessary in areas with heavy grass or 
brush cover. In some soil types, with small 
planting stock, the mallet may be used to do 
the complete planting job. This is especially 
valuable where it is desired to use one-man 


1Since preparing this note my attention has been 
called to an alder of similar cut-leaf structure growing 
near Mt. Adams, Wash. I have not, however, seen this 
specimen. 
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crews for reinforcement planting, spot planting, 
or gully planting. 

The tendency on the part of the average 
laborer is to do too much, rather than too 
little, tamping. The crew foreman can soon 
learn the technique and the time required to do 
the work properly in various soil and cover 
types. He should then be able to get uniformly 
good planting from the entire crew and elimin- 
ate useless effort and waste of time. 

The use of this tool in heavy clay soils has 
produced a uniformly higher survival than 
where the other planting methods were em- 
ployed. Planting costs may be appreciably 
lowered by the increased speed of planting. 
New planting crews are more quickly trained 
to do good work and require less direct super- 
vision. This is especially noticeable where 
dificult planting conditions are encountered, 
such as wet, cold weather, briars, rocky ground, 
and similar conditions that make hand tamping 
disagreeable. The planters who have used this 
mallet are unanimous in their approval of the 
tool under the conditions mentioned above. 


RaLpu B. HEBERLING and Caru D. FETZER, 
Soil Conservation Service. 
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A New ALDER 


Alnus rubra Bong. pinnatisecta var. nov. 

In the spring of 1938 T. Norman Nelson 
called to my attention an alder tree! growing 
on his farm, sixteen miles northwest of Portland, 
Ore., by way of the St. John’s Bridge. Last fall 
upon visiting the farm seven different trees were 
discovered, varying in height from 2 to 15 feet. 
In all cases the trees bore leaves of a particular 
outline which were cleft almost to the midrib. 
This type of leaf is uniform throughout the 
crown. These trees are growing intermixed with 
great numbers of red alder trees bearing regular 
leaves. The trees appeared vigorous and the larg- 
er ones were producing fruit. Catkins, bark, and 
other characteristics except leaves and fruit are 
similar to red alder. These characteristics are 
shown in Figure 1. Two European alders, A. 
glutinosa and A. incana, have similar varietal 
forms. 

Alnus rubra Bong. pinnatisecta var. nov. 

Foliis subtus minute puberulis, prope nervo 
medio, vel eo tenus, pinnatifidis, marginibus plus 
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Fig. 1—Alnus rubra Bon 
leaves, almost mature fru 
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g. pinnatisecta var. nov. Branch taken in Se 


its, and new staminate flowers. (Drawing b 
Forest Service.) 


ptember showing pinnatifid 
y Miss Leta Hughey, U. S. 
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minusve serratis vel dentatis; conis fere ellip- 
soideis, ad apicem minime attenuatis. 

Leaves minutely pubescent beneath, pinnately 
dissected nearly, or quite to the midrib, the 
margins more or less serrate to dentate; comes 
nearly ellipsoid, only slightly narrowed at apex. 

T. J. STARKER, 
Oregon State College. 


RRS 


Errors IN AGE CouUNTS OF 
SUPPRESSED TREES 


To most foresters the botanical textbook 
statement that trees of the north temperate 
zone customarily produce a layer of wood 
during the growing season of each year is a 
truism. We usually accept without question 
this record, written in annual growth rings by 
the tree, as accurately revealing the total num- 
ber of years during which it grew. It is there- 
fore something of a shock to realize the ex- 
tent to which trees under certain forest condi- 
tions prove to be exceptions to this rule. Re- 
cent studies by the Allegheny Forest Experi- 
ment Station’ have shown that basal sections 
of suppressed hemlock, beech, and even white 
pine may fail to show evidence of annual ring 
formation during protracted periods. 

In the course of these studies a series of 10 
sample plots, of one acre each, was established 
in various stand and topographic conditions 
within a virgin hemlock-beech and white pine- 
hemlock forest on 2,000 acres, about to: be 
logged. This forest is located on East Tion- 
esta Creek within the Allegheny National For- 
est in northwestern Pennsylvania. On_ these 
plots all trees 0.6 inches d.b.h. and larger were 
mapped, individually described, and cross sec- 
tions or similar material were collected for 
later laboratory counts of the total age of each 
tree. As the area was being logged, it was 
possible to obtain basal disks of all small 
trees at ground level, and to saw disks, or 
V-shaped sections along a radius, from the 
tops of stumps. 

Most of these sections could be counted after 
having been surfaced on several sanding disks 


1Maintained at Philadelphia, Pa., in cooperation with 
the University of Pennsylvania. 

"Hough, A. F. A method of preparing wood sec- 
tions for accurate age counts. Jour. Forestry 33:698- 
699. 1935. 
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and a grinding wheel.? However, growth char- 
acteristics and qualities of the wood of the 
different species required special treatments 
in certain cases. Hemlock, even when greatly 
suppressed, could always be counted, when 
well-surfaced, because of the strong contrast 
between spring and summerwood. Hardwoods 
were more of a problem because of lesser 
contrast between the spring and summerwood 
in most species, but the use of phloroglucinol 
stain on a smooth cross-section generally over- 
came this difficulty. Very finely suppressed 
beech required the staining of a thin cross- 
section shaved off with a sharp knife. <A 
binocular microscope with 20x magnification 
was used for the counting. This power was 
satisfactory for all except the most finely sup- 
pressed pieces of beech, which required a 30x 
magnification. 

Total age of each tree—a number of annual 
rings on the stump, plus number of years re- 
quired to reach stump height—was to be de- 
termined by application to the stump ring 
counts of corrections obtained from a study of 
seedling growth rates. Analysis of the seedling 
data proved accurate corrections to be impos- 
sible. The variation in age required by seed- 
lings to reach stump height was too great to 
permit the use of an average figure, and a 
division of the data into three classes, based 
on rate of initial diameter growth, was also 
unsatisfactory. This necessitated obtaining the 
total ages by re-cutting all stumps at or near 
ground level. 

But even this process did not yield accurate 
age counts in suppressed or very slow-grown 
trees, because some rings were missing. The 
problem of missing rings was first encountered 
in the seedling analyses. When ages were 
counted in each seedling at the base and at one- 
foot intervals up the stem, it was found that 
in greatly suppressed individuals the number 
of annual rings at a particular height was less 
than the true age as obtained by a count of 
the terminal bud scars above it. Obviously 
rings had not been produced over the whole 
of the stem in certain years. 

The phenomenon of missing rings was later 
encountered in the counting of certain basal 
sections. The number of rings on a section 
taken at a two-foot stump height was sometimes 
greater than on a section cut at ground level. 
This occurred only if there had been a period 
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during which the growth of the tree was 
greatly suppressed. During a long period of 
suppression, the food manufactured in the 
crown is in certain years not enough to form 
a sheath the entire length of the bole. Glock* 
has found that in ponderosa pine accretion 
more often fails to take place near the crown 
or near the base than at mid-tree. 

The most striking evidence of missing rings 
was obtained from hemlocks and hardwoods 
which on one plot had, as very small, slow- 
grown trees, survived a severe blow-down in 
1812. Released temporarily, these individuals 
suddenly increased their diameter growth dur- 
ing several decades. White pine seeded into 
the windthrown stand, and after several decades 
the hemlocks and hardwoods were again sup- 
pressed, as were the feebler pines. A large 
number of the pines, however, showed no evi- 
dence of suppression, and close agreement be- 
tween their juvenile ring sequence* and those of 
the hemlocks and hardwoods immediately fol- 
lowing the latter’s release proved that they 
originated within a year or two of the blow- 
down, the date of which was thus established by 
their total age. The rings missing from basal 
sections of the hemlocks and hardwoods were 
omitted from the last 70 years of the 123 years 
since the catastrophe. The maximum number 
was 46, in a beech 3.4 inches d.b.h.; in a hem- 
lock, 39. One suppressed white pine formed 
no visible ring at ground level in 28 of the 
more recent of its 122 years. 


H. W. TurBervi._e and A. F. Houcu, 
Allegheny Forest Experiment Station. 


°Glock Waldo S. Principles and methods of tree- 
ring analysis, Carnegie Inst. Wash. Pub. 486. 1937. 


*The cross-identification of ring sequences was em- 
ployed by Douglass in dating timbers cut by the cliff 
dwellers of the Southwest, and by other investigators 
of tree growth. Douglass found that certain easily rec- 
ognizable sequences in the annual rings—one or more 
conspicuously narrow rings among relatively wide ones, 
for example—occurred again and again in cross-sec- 
tions of trees from a single locality, and could be used 
as a reference datum in age counts. 


‘See: Sylvester, W. A. A comparison of two methods 
of yield table construction (with a prefatory note by 
H. H. Chapman) and comments by F. X. Schumacher. 
Jour. Forestry 38:681-686. 1938. 


FURTHER COMMENTS ON YIELD TABLES FOR 
SOUTHERN PINES? 


Review of the comments by F. X. Schu- 
macher on this subject seems appropriate 
because of the importance of securing reliable 
yield tables for southern pine. This professional 
objective should have more weight than con- 
troversies over prestige or efforts to discredit 
the work of any agency. 

The test of reliability of a yield table is its 
dependability as a means of predicting growth 
of even-aged stands. Yield tables universally 
are based on the premise> of securing fully 
stocked stands at all ages. Due to the variables 
involved, it is impossible to set up or to obtain 
mathematical perfection in such a task. Hence 
judgment enters into the process of selecting 
these stands in the field, and the results of 
projects carried on independently may well 
differ. These differences may be due, first, to 
the conception of normal stocking held by the 
respective agencies or parties; second, to the 
degree of exclusion or rigidity of selection em- 
ployed; and third, to the size of the plots. The 
last factor is controlled by basing plot size on 
a standard range in the number of trees they 
should contain, thus increasing the size with 
the age of the stand. By the exercise of “high” 
standards it is quite possible that results may 
be obtained giving yields as much as 33 per- 
cent greater than if larger plots, or plots repre- 
senting a greater percentage of the total stands 
are used, but such large differences are unusual. 
The writer in 1903 was in charge of a project 
(conducted by U. S. Forest Service personnel) 
for making a yield table of jack pine in Minne- 
sota. Recently the Lake States Forest Experi- 
ment Station completed a yield table for the 
same species, showing appreciably higher yields 
per acre. The writer has not considered this 
published result as any reflection on his profes- 
sional ability, nor requested a “comparison” of 
standards and methods used, in order to “har- 
monize” the results, though such a comparison 
might have been in order if the two studies had 
been conducted simultaneously. 

The value of a yield table is not determined 
by its standard of exclusiveness in selection, but 
by the relation of its curves of growth to those 
that can be expected in actual production of 
timber crops. Understocked stands, if no de- 
structive agencies affect them, tend to increase 
their percentage of stocking, and this factor 
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serves to offset inevitable losses from wind and 
insects. With stands in the mature stage, espe- 
cially in southern pines, the constant operation 
of Dendroctonus, taking a tree here and there, 
and occasional loss from individual windthrow, 
makes it practically impossible to expect even 
in understocked stands, much less in fully 
stocked areas, a maintenance to 80 years of full 
stocking judged by any criterion. The selection 
of “fully stocked” stands at all ages then means 
that the percentage of the total area occupied 
by the age class which is represented by this 
degree of stocking constantly decreases. This 
fact would finally be established, in yield tables, 
by permanent sample plots, remeasured over a 
period of 20 to 30 years. 

Since the amount of such “endemic” or nor- 
mal losses cannot yet be judged due to lack of 
such data, the standard of “normal” stocking 
for the older age classes has been adhered to as 
far as known in all yield table projects, in- 
cluding both of those under discussion. But 
should it happen, for any reason, that the trend 
of the curves of a yield table do not coincide 
with observed experience, even when deductions 
are made for relative density, and when the 
results of a second and subsquent study bear 
out this discrepancy, the burden of proof as to 
the accuracy of the original table would seem 
to rest on its authors. 

Certain comments by Mr. Schumacher are 
treated below: 

(1) “Mr. Sylvester reports that the study is 
‘based upon loblolly pine! There is no vestige 
of ‘accompanying yield tables for longleaf and 
shortleaf pines.’ ” 

Quote from article, “It would seem that these 
yield tables for southern pine in Miscellaneous 
Publication No. 50 of the U. S. Dept. Agricul- 
ture should be promptly revised by proper sta- 
tistical methods, and in the meantime withdrawn 
from circulation, especially as the accompany- 
ing tables for longleaf and shortleaf pine show 
similar tendencies.” The tables thus referred to 
are contained in the above quoted publication. 

(2) Heavier normal stocking “is not a suffi- 
cient reason to withdraw the earlier tables. . . 
Significant differences among the collections of 
different men are the rule rather than the ex- 
ception.” 

Had the trends of the two sets of curves been 
similar, this point would have much weight 
and the two tables would have practically equal 
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value in prediction of yields since either could 
be discounted for actual stocking. The sharp 
diversion of the older curves from the more 
recent, and in the direction of constantly higher 
yields at the ages desired for prediction, re- 
quires an inevitable choice as to the relative 
reliability of the respective tables. 

(3) Standards of measurement used. The 
volume table used in the new table, and pre- 
sumably in the old, is found as Table 5, Misc. 
Pub. No. 50, page 23, giving top diameters to 
5 inches, stumps 1 foot. 

(a) The yields were calculated by the Inter- 
national 144 inch rule from the above table. 
Both tables were then reduced to terms of the 
% inch rule, since the latter is more serviceable 
as a measure of output from the average south- 
ern mill than the former. The comparison, in 
percentage, is of course the same. 

(b) The stand measured for board feet in- 
cluded all trees 7 inches and over in both cases. 

(c) No evidence is given in the older table 
as to numerical basis and distribution of plots 
or areas covered by the data, as is now cus- 
tomary. The basis, 238 plots, for the more re- 
cent table is mentioned, but its distribution was 
omitted, as the article under consideration was 
merely intended to call attention to the com- 
parison. The data are shown in Table 1. 


Tassie 1.—Numericay Basis AND DISTRIBUTION OF PLOTS 
Usep in Constructinc LoBLoLLy PINE YIELD TABLE 


Age 80 feet 90 feet  100feet 110 feet Total 
class Number Number Number Number 
20 ms 2 1 2 t 
25 7 8 3 1 19 
30 1 5 3 2 11 
35 2 8 2 a 12 
40 4 15 8 1 28 
45 8 34 6 1 49 
50 iy 9 7 2 25 
By) 8 16 6 2 32 
60 3 17 og 1 28 
65 1 8 13 22 
70 2 1 2 = 5 
Total 45 123 58 Wy 238 
(d) Every plot taken was personally super- 


vised and the technique standardized by the 
same man (the writer) throughout, including 
the selection of the dominant stand. It is not 
thought that differences in selecting the domi- 
nant stand, which would offset slightly the posi- 
tion but not the divergent trends of the curves, 
could account for these comparative results. 
(e) Ten years of subsequent investigations 
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were considered necessary in order to extend the 
curves to the 60, 65, and 70-year age classes 
where the most serious doubt arose, as well as 
to strengthen the numerical basis of other age 
classes. This project did not have the use of 
any funds whatever, either for travel or hire of 
labor, in order to seek out these older stands 
elsewhere, so we had to let them grow to the 
ages desired. Comparisons or questions as to 
the relative reliability of the studies were not in 
order until a sufficient factual basis was secured. 

(f) The Southern Forest Experiment Station 
in its annual report for 1937 states as one of its 
projects “all previous growth and yield studies 
for the southern region will be reviewed.” 

(4) Since Mr. Schumacher is far better 
equipped as a statistical expert than the writer, 
the latter will not attempt to discuss his com- 
ments on the test of the former’s method with 
the older standard graphic method of yield 
table construction. The relative values obtained 
by the two methods are shown, and the fact is 
reiterated that it took three times as long by 
the former as by the latter method to construct 
the tables. If it is true that the differences in 
the old yield table and that recently presented 
may possibly be explained solely by “signifi- 
cant differences among the collections of dif- 
ferent men,” it would seem to be straining at a 
gnat to seek expensive refinements in office 
methods, whose differences in results appeared 
in this test to be trivial in comparison with 
those of the original and recent tables. 

I still feel that the reliability of yield tables 
for the southern pines, in view of the immense 
area affected, is extremely important, and that 
the original published tables are unreliable as to 
yields in the upper brackets and that they 
should be withdrawn and revised as promptly 
as possible, if at this date, material of the older 
age classes of second growth can still be found 
in sufficient quantity to: give a reliable factual 
basis for such a revision. 

Our conclusion, based on 30 years of obser- 
vation, is that normal yields of the southern 
pines tend to flatten out, not only in basal area, 
which seldom exceeds the average maximum of 
150 square feet attained at about 50 years, but 
in board feet as well. A yield of 30,000 board 
feet for site index 90 is a rough criterion of the 
attainable maximum for loblolly pine, and long- 
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Pennsylvania trees. 


leaf pine appears to adhere closely to this gen- 
eral trend. Probably the limiting factors which 
bring about this cessation of rapid growth in 
volume are those of soil moisture and occa- 
sional droughts, accompanied by increasing in- 
tolerance and the advantage possessed by 
dominants in the root struggle for this moisture. 
These relationships have an important influence 
on thinning practices in young stands and indi- 
cate that at a height of about 35 feet 50 percent 
of the crown canopy should be removed. When 
this was done, in loblolly pine, the crowns 
closed within 5 years. ~~» 

H. H. CHAPMAN, 

Yale University. 
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TABLE MountTAIN PINE—SQUIRREL FooD OR 
TIMBER TREE? 


The proper or preferred menu for our furred 
and feathered friends—and victims—is today a 
leading question for our ecologists and game 
specialists. Many old standbys are known, but 
from time to time a new fruit or browse comes 
to notice, and these are often of great impor- 
tance. Their neglect has in many cases been 
due to their occurrence in out-of-the-way places, 
where conditions are unfavorable to the more 
well-known foods. 

In 1935, in Huntington, Pa., the writer be- 
came interested in a tree which has received 
little, if any, attention by foresters: namely, 


Table Mountain pine (Pinus pungens Lang). | 


Originally named by Michaux for its occur- 
rence in considerable numbers on _ Table 
Mountain, North Carolina, it is found through- 
out central and eastern Pennsylvania, usually 
along dry ridge tops, on poorer soils, and on 
south-facing slopes. The occurrence of heavy 
limbs and a scrubby appearance are considered 
by Illick,t and others, as characteristic of this 
species. 

During the severe winter of 1935-6, and for 
two subsequent years, observations led to the 
belief that these characteristics may be purely 
ecological in their origin and a result of ex- 
ternal influences. The explanation is probably 
found in two striking phenomena which indi- 
cated that the Table Mountain pine does not 
fare as its associates, the northern white (P. 
strobus), the Virginia scrub (P. virginiana) , 
or the pitch pine (P. rigida). Under every 
Table Mountain pine there was a heavy litter 
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Fig. 1—Typical squirrel pruning of a young Table 
Mountain pine. Note that almost all limbs, including 
the leader, have been clipped and that cones located 
where the limb is over one inch in diameter have not 
been removed. 


of branch stubs and cone scales, so noticeable 
that one could identify this species merely by 
looking at the ground. None of the other pre- 
viously mentioned pines had similar litter at 
their bases. The other obvious difference was 
an appearance of having been pruned, which 
was the actual case, as from 50 to 100 percent 
of the limbs were clipped back. Comparison 
of the branch stubs on the ground with these 
clipped limbs showed that in every case they 
had been gnawed through by red squirrels 
(Sciurus hudsonicus) . 

Obviously the purpose is to drop the sessile 
and heavily prickled cones—which usually oc- 
cur in whorls around branches of the previous 
year’s growth—to the ground, where they can 
be easily opened. The occurrence of the cones 
in whorls is probably the cause of this pruning, 
as it is difficult for even such a trapeze artist 
as the squirrel to find a point at which a single 
cone can be easily severed; and further, his 
reward is greater, as he obtains several cones 


*Maintained by the U. S. Department of Agriculture at 
Philadelphia, Pa., in cooperation with the University of 
Pennsylvania. 
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for each operation. However, regardless of the 
reason for the practice, it obviously has a very 
marked effect on the growth and form of the 
tree. The stubs on the trees examined never 
exceeded one inch in diameter, and this would 
seem to be the diameter class beyond which the 
law of diminishing returns becomes operative. 

That the squirrels did not, as was at first 
suspected, consider it an “ersatz” food during 
an exceptionally hard winter, is proven by con- 
tinuing observations. It is further interesting 
to note that Table Mountain pine is known to 
local inhabitants as “squirrel pine,” a term 
which, unlike many colloquial names for other 
species, it shares with no other tree and which 
neither Sudworth nor Illick has included in its 
description. 

The writer has seen specimens of good size 
and form, and is of the opinion that were it 
not for the assiduous attention of the squirrels, 
this species might be as valuable a timber tree 
as pitch pine. But as long as we have squirrels, 
it is probable, and possibly desirable, that the 
Table Mountain pine must rest content in its 
humble role as commissary for these inhabitants 
of the forest and leave to its relatives with less 
palatable seed the part of lily of the commer- 
cial field. 

If our observations are further confirmed by 
others, Table Mountain pine should be added to 
our preferred list of game food trees, partic- 
ularly since it can be planted on dry slopes and 
other unfavorable sites where many other spe- 
cies will not survive as well. 

Wm. MoLiLenHaAuer, JR., 
Allegheny Forest Experiment Station.” 
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THE UsE oF “GOOSENECK” AND SIX’sS 
THERMOMETERS FOR MEASURING 
Soi, TEMPERATURE 


Soil temperature at the surface and at vary- 
ing depths below is recognized as a factor 
which may influence the germination, survival, 
and growth of plants. Soil temperature be- 
low the freezing point may also greatly re- 
duce the water absorbing capacity of the soil 
thus resulting in increased run-off and_ subse- 
quent erosion and floods. 

To measure this important factor several 
types of thermometers are commonly used. 
Among these are the so-called “gooseneck” 
maximum and minimum thermometers employed 
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to determine soil surface temperature, and a 
Six’s type maximum and minimum thermometer, 
first used by Gemmer! to measure temperature 
below the soil surface. Both types have been 
used by the Allegheny Forest Experiment Sta- 
tion,? and although the gooseneck minimum is 


Fig. 1—Thermometer in place in the centrifuging de- 
vice ready to be whirled. 


fairly efficient the gooseneck maximum and the 
Six’s type have certain inherent defects. The 
purpose of this note is to describe measures 
used to overcome these defects. 

Our gooseneck maximum thermometers were 
accurate enough, but it was extremely difficult 
to return the mercury to the current tempera- 
ture after a high reading. This is normally 
done by shaking, but even violently shaking 
our instruments was ineffective. Hence the de- 
vice shown in Figures 1 and 2 was used. The 
grinding wheel was removed from an ordinary 
bench tool-grinder and in its place was bolted 
the board shown in the figures. A small notch 
to accommodate the bulb of the thermometer 
was cut in the board near one of the outer 
corners. A small strip of tin, nailed over this 
notch, made a snug pocket. Just above the 


*Gemmer, E. W., Jr. A method of recording maxi- 
mum and minimum temperatures of forest soils. 
Science 70:505-506. 

*Maintained by the U. S. Department of Agriculture 
at Philadelphia, Pa., in cooperation with the Univer- 
sity of Pennsylvania. 
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center of the board a small hasp and staple 
were fixed, a groove having previously been 
bent in the hasp so that it fitted loosely over 
the. stem of the thermometer when closed. 
A piece of inner tube was tacked on one side 
of the staple to provide a cushion when the 
hasp was pinned down. 

The refractory thermometer could be quickly 
fitted into the notch and the hasp pinned down, 
as shown in Figure 1. A few turns of the 
crank would then centrifuge the mercury back 
to the current temperature. 

The Six’s thermometers*used for recording 
subsurface temperatures were about 5 inches 
longer over all than those used by Gemmer. 
They are American made*® and have a scale 
reading from 0° to 180° F. The chief objec- 
tion to these instruments is their extreme fra- 
gility. Great care must be used in placing 
them and their use would not be recommended 
in any but rock-free soils. Once in place, how- 
ever, they have given us an accurate, year-long 
record. 

In order to place these fragile instruments 
with safety and in undisturbed soil, a pit 12 
inches wide, 32 inches long, and about 24 
inches deep, having perpendicular walls and 
square corners, was carefully dug. See Figure 
3. Into one end of this pit, a box 12 inches 
wide, 12 inches long, and 24 inches deep, open 
at the bottom and having a hinged lid, was 
carefully placed so that three of its sides fitted 
snugly against three sides of the pit. Holes 


Fig. 2.—Rear view of centrifuging device. 
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Undisturbed soil Box with cover removed 


Ae cis 


Space excavated 
to permit placing 


thermometers through Be 


Lon a aot 


Fig. 3—Top view of thermometers as placed in boxed pit. 
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6 and 12 inches below what was to be the 
ground level had previously been bored in two 
opposite sides of the box. The box was so 
placed that these holes were exactly 6 and 12 
inches below the soil surface and a line through 
each opposite pair was parallel with the long 
dimension of the pit. The 
wedged in place to prevent further movement. 


box was then 
Following this operation, an iron rod, slightly 
larger in diameter than the thermometer bulb 
stem, was driven on a line parallel with the 
soil surface, through each opposite pair of 
holes in the box, into the soil to a depth of 
9 inches, the length of the bulb stem. The 
rod was then withdrawn and the thermometer 
carefully inserted through the holes and into 
this prepared channel in the soil. The end 
of the thermometer opposite the bulb was sup- 
ported inside the box with a loop of wire. 
With the bulbs thus in place in undisturbed 
soil, the two unoccupied holes in the side of 
the box were plugged and the excavation filled 
by packing soil against the fourth side of the 
box. Readings were then made as desired. 
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The hinged cover may be locked to protect 
the instruments. 
O. M. Woop, 
Allegheny Forest Experiment Station. 
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A SIGN THAT TELLS A STORY 


There has been a long felt need in forestry 
demonstration and research work for a_ sign 
that will tell a story, and one that can also be 
conveniently kept up to date. The sign illus- 
trated in Figure 1 was designed by the author 
to meet this need. It embodies a double con- 
struction with a weather proof compartment 
inside where detailed information can be post- 
ed. The face of the sign, which contains gen- 
eral information, is hinged to the back; the 
weather proof compartment inside, which con- 
tains the data, is exposed by lifting the face of 
the sign as shown in the picture. It should 
be mounted on the post in such a manner that 
the front, when lifted, will tilt slightly forward 
so that it will fall shut and remain closed when 
released. 

Maps of sample areas, charts, graphs, or 
one-page summaries of results can be posted 
inside and renewed when desirable. The sign 
has been found particularly satisfactory for 
plantations, growth and yield studies, stand 
improvement areas, and reproduction plots, and 
should find many other uses where it is desir- 
able to post detailed information for visitors. 
The type now in use has space inside for three 
lettersize sheets. 

Leo A. Isaac, 
Pacific Northwest Forest 
Experiment Station. 
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DOUGLAS FIR YIELD STUDY 

> PERMANENT SAMPLE PLOT NO. 
ESTAB.19. IN = -YR-OLD STAND 

iWET = DATA INSIDE—LIFT 

MENT STATION 
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Fig. 1—A. Front view of the sign opened, showing current data mounted in the com- 
partment. B. End view of the sign opened, illustrating how the sign is mounted on the 
post. C. The sign in its natural closed position. 
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Poisonous Planis of the United States. 
By Walter Conrad Muenscher. xvii+-266 pp. 
Illus. The Macmillan Company, New York. 
1939. $3.50. 


It comes as a surprise to realize that more than 
25 years have passed since Pammel’s Manual of 
Poisonous Plants was published in 1911 and that 
no general treatment of the poisonous plants of 
the United States has appeared since then. So 
much has been added to our knowledge of poison- 
ous plants during the intervening period that the 
issuance of the present volume is timely indeed. 
A commendable attempt has been made to include 
results of recent experiments. Of the 232 litera- 
ture references, 194 have been published since 
1911. As examples of contributions in the past 
quarter century, the whole field of selenium 
poisoning has been opened up and numerous 
species hitherto unreported, such as Drymaria 
holosteoides, have been found poisonous. 

The book is divided into two parts: (I) nature 
and classification of poisonous plants, and (II) 
detailed information and arrangement according 
to family. Part I is brief, but to the point, with 
a discussion of chemical nature, toxic principles, 
physiological action, conditions of poisoning, etc. 
It also briefly presents special conditions under 
which plants may cause difficulty, such as derma- 
titis, photosensitization, selenium poisoning, me- 
chanical injury, etc. These first 18 pages furnish 
an unusually compact working knowledge of fun- 
damentals of plant poisoning. 

Part II is 220 pages of detailed information 
regarding some 400 individual species represent- 
ing 68 families of vascular plants, arranged in 
general according to the Engler system. Profuse- 
ly illustrated with line drawings, the book pre- 
sents information concerning each of the more 
important plants under the following headings: 
description, distribution and habitat, poisonous 
principle, conditions of poisoning, symptoms and 
treatment. Species very similar in effect are 
treated together, and less important plants are 
usually summed up in a pointed paragraph. 


: 
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Having developed through the years from 
mimeographed reading outlines used in classes at 
Columbia University, the book is admirably 
suited for use as a text in college courses or other 
study of poisonous plants, applicable to the en- 
tire country. 


It is a valuable reference for range managers 
and research workers and others having to deal 
with vascular plants poisonous to livestock, wild- 
life, and man. 


The index appears to be complete and usable. 


R. S. CAMPBELL, 
U.S. Forest Service. 
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Der Wald (The Forest). By Richard B. Hilf. 
290 pp. Illus. Akademische Verlagsgesell- 
schaft Athenaion, Potsdam. 1938. Pr. RM 
22.40. 


Hilf’s book is a most interesting account of the 
German forest and its influence on German cul- 
ture from prehistoric times almost to the present. 

It begins with a brief discussion of the forests 
before the appearance of man. At one time 
Araucaria, Sequoia, Thuja, Taxodium species 
and palms were abundant, along with many of 
the genera occurring in Europe today. The 
amber deposits of the Baltic coast are fossil resin 
from Picea engleri, which flourished during the 
Oligocene period. 

Considerable space is devoted to the long pe- 
riod of primitive utilization of the forest and its 
products, which began with palaeolithic man 
(long before 30,000 B. C.) and continued 
through the neolithic, bronze, and iron ages to 
medieval times. During most of this period 
man lived in and from the forest. He was a part 
of the forest environment, a form of wildlife, just 
like any of the forest animals. He did not mate- 
rially modify the extent or composition of the 
forest until well into the historic period. Pollen 
investigations, however, show that climatic and 
geological changes were accompanied by many 
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changes in the composition of the forest, in- 
dependent of human interference. Later, as the 
population grew and became sedentary, the for- 
est was both an obstacle to settlement and an in- 
dispensable source of materials for domestic and 
industrial use. Medieval methods of utilization 
are described at considerable length. 


Toward the end of the Middle Ages—some- 
where between 1350 and 1500 A. D.—began a 
period of conflict between unrestricted exploita- 
tion and regulated use of the forest, which con- 
tinued until the end of the eighteenth century. 
This was a period of growing demands on the 
forest, accompanied by local shortages. It was 
marked by devastating wars (especially the 
Thirty Years War) and far-reaching political and 
social changes, and by a growing tendency for 
the states to regulate and restrict the use of the 
forest so as to prevent its destruction. A woodcut 
from this period (about 1700) depicting the fell- 
ing of a huge fir by choppers standing on a scaf- 
fold some 15 feet above the ground suggests that 
German lumbermen at one time cut stumps as 
high as any in our West Coast forests. 


The latest period, from about 1800 to the 
present, is characterized by the development of 
sustained-yield forestry. Hilf devotes less space 
to this section than to the others, possibly because 
it has been adequately covered by other authors. 
Only 13 lines are given to events since 1933. 


The book is profusely illustrated with diagrams 
and reproductions of photographs, old woodcuts, 
maps, tapestries, and paintings. It is to be com- 
mended not only as a piece of historical research 
but also for its artistic excellence. 

W. N. SPARHAWK. 
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Tree Growth. By Daniel T. MacDougal. 240 
pp. Illus. Chronica Botanica Co. Leiden 
(Holland) and G. E. Stechert, New York. 
1938. Pr. 7 guilders or about $4. 


This book deals mainly with tree growth as re- 
vealed by dendrographic records and readings of 
dendrometers. Most of the experiments described 
were carried out during the past 22 years by the 
author, at the Desert Laboratory, Tucson, Ariz., 
and at the Coastal Laboratory, Carmel, Calif. 


The author first considers the fact that living 
trees expand in diameter at night and contract in 
the daytime, with daily variations in diameter of 
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0.3 to 3 percent. Early workers had explained 
the reduction in elongation and diameter growth 
by postulating that light inhibits growth. Mac- 
Dougal points out that shrinkage in stems is due 
to inadequate moisture supply because it begins 
when the stomata open at daybreak; ceases soon 
after they close in late afternoon; is large on 
warm, windy days and small on rainy days; and 
disappears from trees heavily top-pruned or de- 
foliated. A seasonal shrinkage in dry summers 
and swelling in late autumn also depend on water 
supply. Dead trees and even poles show daily 
fluctuations in diameter caused by interchange of 
moisture with the air, but these variations are 
only about 2.5 percent as large as those in living 
trees. 


Diameter growth of Monterey and other pines 
was found to begin in spring when cambial tem- 
peratures reached 8°-12° C. Growth sometimes 
began at the same time throughout the trunk and 
crown; at other times it began irregularly. Re- 
moval of buds impeded development of tracheids, 
indicating that the buds furnish some elements 
required for normal cambial activity, probably 
hormones or growth substances. The author feels 
that too few studies have been made of hormones 
in trees to form a sound basis for interpretation 
of all growth phenomena. At Carmel the Monte- 
rey pine sometimes grows in diameter throughout 
the year, without interruption; ordinarily, how- 
ever, growth ceases in summer when the soil is 
dry and in January or February when tempera- 
tures are low. Irrigation of quiescent trees in 
midsummer caused an immediate resumption of 
growth. Once awakened, cambial activity con- 
tinued until interrupted by low temperature or 
depletion of soil moisture, but elongation of 
stems ceased before either of these factors be- 
came unfavorable for diameter growth. 


From growth records on trees of different ages 
MacDougal pieced together a record correspond- 
ing to that made by a single Monterey pine 
throughout its life. The total leaf surface and 
the efficiency of this surface in producing wood 
were computed for various ages. Efficiency was 
greatest in trees 9 to 11 years of age, which 
produced enough wood to cover the entire leaf 
surface to a depth of 1 mm. In old trees produc- 
tion was sufficient to form a layer of only 0.1 mm. 
MacDougal attributes the decrease in efficiency 
of leaf area of old trees to the greater energy 
utilized in lifting water to the crown, and to the 
greater difficulty in translocating material from 
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leaves to the base of the trunk and the ends of 
the roots. He postulates that this may be a dom- 
inant factor in limiting the size or height of the 
tree. He does not mention that decreased effi- 
ciency of leaf surface is probably due also to 
mutual shading. The leaf area of a 50-year-old 
tree was 12 times the area of the vertical crown 
projection. 

Growth of the two California Sequoias is pre- 
sented in great detail. This was found to be 
similarly related to temperature and soil mois- 
ture. Redwoods in soil watered by springs grew 
faster in drought years, when average tempera- 
ture and light intensities were greater. 

In other chapters, the growth of bald cypress, 
larches, spruces, Douglas fir, Monterey cypress, 
ashes, elms, maples, beech, sycamore, oaks, wal- 
nut, poplars, willow, California laurel, madrone, 
horsebean, palo verde, umbu, and tree cactus is 
portrayed. Growth of most of these, also, was 
found to depend upon adequate soil moisture and 
a minimum temperature of 8° to 11° C. The 
erowing period of many species, especially those 
native to the same latitude, was lengthened a 
month or more by transplanting them from dry 
or cold regions to Carmel, where the temperature 
is favorable for growth throughout the year. 
However, continuous growth rarely occurred in 
such species, perhaps, though not mentioned by 
MacDougal, because of the shortness of winter 
days. The highly xerophilous palo verde proved 
to be an exceedingly slow grower. One tree, 
according to the record, had at the end of a 5- 
year period a diameter 3.36 mm. less than it had 
at the start. 

Dendrographic records of root growth are also 
reported. 

The book contains few generalizations and no 
carefully organized summaries to guide the read- 
er through the great mass of detailed descriptions 
of bi-weekly growth of individual trees. These 
growth records, which take up a large part of the 
text, are often presented as complete in them- 
selves, with no attempt to relate them to external 
or internal growth factors. Tree Growth will be 
of interest to foresters specializing in mensura- 
tion and to tree physiologists; but the average 
forester will probably find it tedious to read and 
difficult to assimilate. 

Harpy L. SHIRLEY, 


Lake States Forest Experiment Station. 
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Plant Growth-Substances. Their Chemistry 
and Applications, with special Refer- 
ence to Synthetics. By Hugh Nicol. xii 
108 pp. Illus. Leonard Hill, Ltd., London, 
and Chemical Publishing Co. of New York. 
Inc. 1938. $2. 


Those wishing a general introduction to the 
history and development of that phase of physio- 
logical research dealing with plant growth-sub- 
stances would do well to read this interesting 
book. It is readily understandable by the lay- 
man, yet treats of the more technical aspects of 
interest to chemists and physiologists. The nu- 
merous references to published books and papers, 
while not exhaustive in scope, will allow one to 
delve more deeply into any phases of the subject 
in which he is most interested. 

Foresters, for the most part, will probably be 
interested in some of the present-day conceptions 
of what makes herbaceous plants and trees re- 
spond to the various stimuli of environment in 
such ways as bending toward the light, transition 
from growth to reproductive phases, and domi- 
nance of terminal shoots. Though these factors 
have not yet been fully demonstrated, preliminary 
evidence points the way to further correlations 
between these phenomena and growth-substances. 
The practical application of synthetic growth- 
substances is being demonstrated in their use as 
aids in grafting practices in horticulture and, 
from the forester’s point of view, in the rooting 
of cuttings of forest tree species. 

The initial discovery of growth-substances in 
urine, and their subsequent chemical identifica- 
tion, is described by the author in simple, yet 
comprehensive language. Following this intro- 
ductory information, the next chapter naturally 
develops the subject in a logical manner in a 
technical treatise on the synthesis of auxins. 
Nicol follows this with a discussion of physio- 
logical methods of testing auxins in a quantitative 
manner, distinguishes between growth promotion 
and growth regulation, and illustrates the scien- 
tific results of use of growth-substances with con- 
crete examples. The remainder of the book treats 
of the isolation of growth-substances from natu- 
ral sources, chemistry in relation to growth, 
classification and nomenclature of growth-sub- 
stances, their identification, and in conclusion 
presents a tabular index of all known growth-sub- 
stances, and outlines their physical properties and 
significant tests for individual compounds. 

Perhaps one of the most useful components of 
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the book is the selected bibliography at the end 
of each chapter. Though research in the funda- 
mental relationships of growth-substances in 
plants is in its infancy, rapid strides are being 
made in filling the gaps in our fundamental 
knowledge concerning the growth of plants. This 
book helps in bringing together the results of re- 
search to date, and in unifying some of our frag- 
mentary conceptions regarding growth  sub- 


stances; ALBERT G. Snow, JR., 


Northeastern Forest Experiment Station. 
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Statistical Methods Applied to Experiments 
in Agriculture and Biology. By George 
W. Snedecor. xiii+378 pp. Revised. Col- 
legiate Press, Inc., Ames, Iowa. 1938. Pr. 
$3.75. 

The fact that the ink had hardly dried on Schu- 
macher’s review of the first edition of this book 
before it was sold out attests not only the wide- 
spread interest in the subject, but also the excel- 
lence of the book. 

According to the publisher’s notice, the author 
has added 50 pages, and made available in this 
edition most of the material in Correlation and 
Machine Calculation, now out of print, and his 
book Analysis of Variance and Covariance, which 
is practically exhausted. 

In the opinion of the writer, this book is one 
of the most easily understood statistical books in 
the English language, primarily because of its 
easy conversational style, the fact that the author 
does not confuse the reader by omitting steps or 
by taking unexplained short cuts, and the large 
number of worked-out problems. Furthermore, 
it brings together and makes readily available 
many of the up-to-date small-sampling technics 
that are buried in original sources and often are 
difficult to obtain and to comprehend. 

In one respect the writer disagrees with Schu- 
macher, who is of the opinion that the book is 
not suitable for a text book because it is “a 
veritable storehouse of information. ... . Coun 
spite of this, however, the writer believes it will 
make a good text book because of its other ad- 
mirable qualities. ; 

No matter what the field, this book will be 
found helpful to anyone who uses small-sampling 
technic in analyzing and interpreting quantita- 


tive data. 
ive data R. M. Brown, 
University of Minnesota. 
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The Black Poplars and Their Hybrids Cul- 
tivated in Britain. By G. S. Cansdale and 
members of the staff of the Imperial Forestry 
Institute. 52 pp. I pl. University Press, Ox- 
ford. 1838. Pr. 3s./6d. 


In Britain the poplars are among the least util- 
ized of the common timber trees. There is hardly 
an appreciable quantity available at present, al- 
though a market exists for poplar timber which 
could profitably be grown on a much larger scale. 
On the best soils members of the black poplar 
group can be harvested in twenty years, or even 
sooner if widely spaced. This entails pruning, 
which is easier if trees such as the hybrid robusta, 
with small ascending branches and an upright 
habit of growth, are grown. A planting distance 
of 15 to 30 feet is recommended. It is also recom- 
mended that large plants be used for out-planting 
and that the soil be well mulched or cultivated. 
Black poplars will make 3 to 6 feet or more of 
height growth in a year and will put on annual 
rings from one-half to one inch in width. It is 
claimed that exceptionally fast diameter growth, 
however, usually results in timber of inferior 
quality. 

The work reported in this bulletin is in part a 
result of the need for absolutely certain identifica- 
tion of poplars in connection with research on 
poplar canker. Characteristics considered of im- 
portance in identifying the black poplars include, 
among others, the translucence and ciliation of 
the leaf-margin, glands at the junction of petiole 
and leaf-blade, shape of the petiole and of the 
branchlets in cross section. A brief historical re- 
view of questions of nomenclature is included. 

The specific descriptions of the black poplars 
and their hybrids are given in.considerable de- 
tail. Illustrations would have aided considerably 
in the discussion of the various poplars, but the 
key, which includes not only the black poplars 
and their hybrids but also poplars of other groups 
that are planted in Britain, is easily used. A 
fairly complete bibliography is included. 

This publication, and that by Houtzagers re- 
viewed in the March, 1938, JourRNAL, are wel- 
come additions to our knowledge of an important 
genus. In the reviewer’s opinion, however, both 
authors have overlooked what is probably the 
chief cause for the confusion in nomenclature. 
Poplars are usually propagated vegetatively and 
thus widely disseminated as clones. Such vege- 
tatively propagated individuals, originating from 
a single tree, maintain the characteristics of the 
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parent, with the possibility of only rare mutations 
altering the parental characteristics. How such 
vegetative propagation can lead to taxonomic 
confusion has been illustrated by Stout! in the 
case of P. candicans. This so-called species exists 
only as a female and is undoubtedly a variant of 
the balsam poplar native to the northeastern 
United States. It is characterized by its heart- 
shaped leaves, but as Stout has pointed out, this 
characteristic and others are within the range of 
variation within the native species. Undoubtedly 
clonal variants of other American species exist in 
Europe and have added to the general confusion. 
Since there is considerable variation among the 
intraspecific progeny of the northern cottonwood, 
it is entirely probable that distinct clonal variants 
of this species are masquerading in Europe under 
specific names. 

Both authors have lumped clones with similar 
taxonomic characteristics under a single name. 
For example, under X P. generosa on pp. 40-41 
of the English bulletin, it is stated that four male 
seedlings resulted from artificial cross-pollination 
between P. angulata and P. trichocarpa in 1912, 
and that additional crosses in 1914 produced fe- 
male hybrids identical in other characteristics 
with the first. “Both sexes are now known simply 
as XP. generosa.” This lumping is particularly 
to be regretted in the case of hybrids since the 
individual seedlings derived from a cross between 
two species are not necessarily identical even 
though they may fit the same taxonomic niche. 
Schreiner and Stout? have preferred to assign 
individual clonal names such as the Frye poplar, 
the Maine poplar, etc., to new hybrid seedlings. 
These names apply to only one seedling of a 
cross; they are not applied to a group of seed- 
lings with the same parentage. Such names are 
analogous to those used to designate horticultural 
clones, such as the Baldwin apple, Van Fleet rose, 
et cetera. 

To illustrate the possibilities for confusion by 
applying a single name to a group of hybrid seed- 
lings of the same parentage, the reviewer can re- 
fer to careful observations on the development of 
individual seedlings from a cross between P. bal- 
samifera virginiana and P. trichocarpa. These 
seedlings have been grown in plantations in west- 
ern Maine and are now ten years old from the 
time of out-planting. Wide variation in many 
characteristics has been observed among the six 


1929) 
1934. 


1Jour. N. Y. Bot. Gard. 30:25-37. 
"Bull. Torrey Bot. Club 61:449-460. 
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hundred first-generation seedlings of this parent- 
age. Observed variations in the time of leafing 
and budding might, on the basis of the classifica- 
tions given in the bulletins under review, cause 
considerable difficulty. There is also a great varia- 
tion in vigor of growth; some of the hybrids are 
less than 25 feet in height, whereas the most 
vigorous are well over 50 feet tall and 8 to 9 
inches in d.b.h. Most striking, however, is the 
variability in resistance to Melampsora leaf rust. 
Although no seedlings of this parentage are im- 
mune, some are highly resistant, whereas others 
died as a result of rust injury before they were 
five years old. 

It is thus apparent that names like X P. sero- 
tina and X P. generosa should not be applied to a 
group of hybrids merely because they resemble 
each other taxonomically. Among the six hun- 
dred seedlings mentioned above, certain rust- 
resistant and other highly susceptible seedlings 
are sufficiently similar in outward appearances to 
permit the use of one name, but such a mixture 
of clones could not be successfully used either by 
the experimentalist or by the grower. The con- 
fusion in the identification and use of poplars 
which are propagated vegetatively can be elimin- 
ated only by the selection of excellent individual 
trees, assignment of a clonal name (or number), 
and strict maintenance of the identity of the 
clone. 

Ernst J. SCHREINER, 
Northeastern Forest Experiment Station. 
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Cutting and Selling Pine Pulpwood. By C. 
H. Schaeffer. 39 pp. Illus. South Carolina 
Commission of Forestry. Columbia, S. C., 
1938. 


During the past year several bulletins and 
mimeographed pamphlets have been published 
on the subject of pine pulpwood in the South. 
These have presented valuable information on 
units of measure, cutting practices, buying and 
selling methods, and handling of pulpwood as an 
intermediate forest crop. 

Cutting and Selling Pine Pulpwood presents 
information especially applicable to South Caro- 
lina. Many of the instructions, volume tables, 
discussions of units of measure and methods of 
cruising, and the chapter “Timber Cropping” are, 
however, equally suitable for use throughout the 
southern pine region. 
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The two charts on pages 17 and 34 effectively 
emphasize the increase in pulpwood volume with 
increase in diameter. Thus, whereas it takes on 
the average 22 six-inch trees to make a standard 
cord, it takes only 10 eight-inch or 6 ten-inch 
trees to produce the same volume. 

Of value primarily to timberland owners in the 
South who are interested in the harvesting and 
sale of pulpwood, this bulletin also contains in- 
formation of interest to practicing foresters. 

(EG, Jal, Lionfiys, 
U. S. Forest Service. 


Feathers and Fur on the Turnpike. 
By James R. Simmons. 148 pp. Illus. The 
Christopher Publishing House, Boston, 


Mass. 1938. $1.75. 


This book covers a much larger field than the 
title would indicate at first glance. 

The author, with considerable industry and 
patience, has produced a text which provides in- 
teresting and valuable information and data per- 
taining to the mortality of wildlife on the high- 
ways. But it does something even more valuable; 
it provides an index to trends of thinking in the 
intimately related fields of forest management 
and wildlife management. 

The book is divided into two main parts. Part 
1 is a comprehensive and well-documented re- 
view of the author’s specific studies of highway 
casualties of wildlife, gathered over a ten-year pe- 
riod. It likewise contains interesting observa- 
tions of human interest on wildlife habits. 

In connection with the studies, a receiving 
station was established where salvaged specimens 
could be sent for the collection of scientific data. 
The book, therefore, should prove valuable, not 
only to the general reader, but to the scientifical- 
ly inclined reader as well. 

Part 2 should be of particular interest to for- 
esters. In his introduction of this part, the au- 
thor, who is a forester with a wide field expe- 
rience, makes the significant statement that 
“Wildlife conservation is marching down the 
highway to a long delayed recognition and hon- 
or.” He includes a worth-while chapter on “For- 
est Management and Wildlife Management.” The 
correlation of practices affecting timber produc- 
tion and wildlife is discussed, along with the 
need for foresters and wildlife technicians to give 
and take. 
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A condensed résumé of the major silvicultural 
cutting systems is given, together with their ad- 
vantages and disadvantages to wildlife. 

The book is interesting, as well as informative. 
It.is attractively illustrated. 

James N. Morton, 
Pennsylvania Game Commission. 
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To Hold This Soil. By Russell Lord. U. S. 
Dept. Agric. Misc. Pub. 321. 123 pp. Illus. 
Gov't. Printing Office, Washington, D. C. 
1938. 45 cents. 


Behold Our Land. By Russell Lord. 310 pp. 
Illus. Houghton Mifflin Company, Boston. 
1938. $3. 


Ordinarily, government bulletins are written 
by specialists, and then, if necessary, dressed up 
by professional editors or writers to make them 
more palatable for human consumption. Being 
aware that specialists tend “to know and to write 
too much about too little,” resourceful Hugh 
Bennett decided to break precedent and do one 
of these publications “in reverse.” So he hired a 
“healthily ignorant writer to look at the land, 
pump the specialists, talk with the farmers and 
then write a story objectively, independently, 
and in the large.” The result is a rambling but 
readable discourse camouflaged as a U.S.D.A. 
Miscellaneous Publication entitled To Hold This 
Soil. 

Author Lord starts out with a chapter on “The 
Film of Life’—the soil; he follows it by one on 
“New Lands” in which he gives a bit of back- 
ground by taking a “camera on the moon,” and 
effectively portraying the happenings on this con- 
tinent from the day seashells were being elevated 
to the mountain tops until the present time: all 
this against a vivid, easily comprehended time 
scale. He then proceeds to describe the taming 
of the “first wests” and how they looked two 
hundred years later, and in successive chapters 
how the “midlands and high plains were taken,” 
what happened to the “last wests,” and how “back 
of yonder” was exhausted. Behind such intrigu- 
ing subheadings as “Northward,” “Waves on the 
Plains,” and “The Maddened Gila,” he artfully 
introduces a glimpse of the temporal dominions 
of the Soil Conservation Service and hints at 
the nature of its work (but does not purport to 
puff up the profession or glorify the conserva- 
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tor). Thirty-nine large (almost letter-sized) illus- 
trations add much to the text. They have been 
chosen well as to detail and each packs a story 
more potent than words could possibly portray 
or relate. 

Behold Our Land is a jazzed-up cosmopolite 
cousin of Miscellaneous Publication 321. Differ- 
ent in format and binding, in typography and 
price, it nevertheless repeats the same story in 
practically identical words. It has shorter chap- 
ters but more of them—thirteen instead of eight, 
—and only thirty-three illustrations. There are 
also a few obvious errors such as “walnut, .. . 
tamarack (larch) . . . and maple were new trees 
to white settlers” and “Connecticut is roughly 
thirty-four million acres in extent.” But these are 
perhaps pardonable when one is writing “in the 
large.” 

In the book, as in the bulletin, each chapter is 
prefaced by “jewels of thought” from the pens 
of Brahmin intellectuals of past and present day. 
Also in context are numerous utterances of many 
individuals from different eras,—Vergil to Wal- 
lace, Shen-nung to Shaler, Burke to Bennett. It 
is interesting to note how in the past 5,000 years, 
in the hey-day of promotion and exploitation, 
there have always been voices crying out against 
soil abuse, warning of the menace of soil erosion. 
Following are but a few examples: 

2700 B. C. Sage antecessors of Confucius on 
forest influences: “To rule the mountains is to 
rule the river.” And “mountains exhausted of 
forests are washed bare by torrents.” (They un- 
derstood the menace of accelerated erosion, they 
knew how to handle their land; but they didn’t 
do it. Look at their land today! ) 

590 B. C. Ezekiel on overgrazing: “Seemeth 
it a small thing unto you to have eaten up the 
good pasture, but ye must tread down with your 
feet the residue?” 

30 B. C. Vergil on sheet erosion: 

. . . For repeated crops 

“Of poppies, sleepy things, or flax or oats 

“Scorch up the plain, which yet will bear them 
well 

“If regular rotation is observed. . . . 

And on rocks and mudflows: 
“Happy old man! Thy farm is still thine own, ... 
Though barren stone and muddy bogrush spread 
O’er wasted pastures. . . .” 

50 A. D. Pliny on absentee landlordism and 
share-cropping “The growth of cities and luxury 
enervates men and causes them to entrust the 
care of the soil in the hands of ignorant slaves.” 
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1790 A. D. George Washington on over-cut- 
ting and destructive tillage: “Our lands... 
were originally very good, but use and misuse 
have made them quite otherwise. We ruin the 
lands that are already cleared, and either cut 
down more wood, if we have it, or emigrate into 
the Western country.” 

1936 A. D. Hugh Bennett on the dust storm of 
May 11, 1934: “That storm swept from the Great 
Plains three hundred million tons of rich soil. 
It did another thing. It brought to the con- 
sciousness of numerous city people the fact that 
something was going wrong with our agricul- 
tural domain.” 

The consciousness which Bennett speaks of is 
still weak and limited; the illusion of perma- 
nence still too fixed in many minds, particularly 
in those who should be leading the way to recog- 
nition of the plight of our soils. Lord is hardly 
exaggerating when he says, 

“Scientists in general, and geologists in par- 
ticular have . . . tended almost without excep- 
tion to give comfortable support to the same 
dream of Earth’s immobility and patience. . . 
Wonder must grow that of so many scholars stir- 
ring little heaps of earthly specimens and phe- 
nomena, so few have detected what was going on 
beyond the end of their noses; and saw what it 
meant... (The) facts are written large upon the 
hills . (Yet) they go right on teaching their 
geology, their botany, their zoology, their chem- 
istry and physics . . . with no thought or men- 
tion of the tragic transformation of the good 
green country, roundabout.” 

Somehow, widespread consciousness must be 
aroused and the soil governed. Self-governed, if 
possible, says the author. Whether Americans 
are sufficiently energetic, resourceful, intelligent, 
and tractable to shift from promotion to hus- 
bandry; whether we will actually muddle through 
the mess we created, or whether we will simply 
muddle along, each generation condemning the 
succeeding one to a lower standard of life, are 
questions Lord does not attempt to answer. 

In general, foresters may find this all rather 
repetitious stuff—the theme gone stale, the story 
grown old. After all, it isn’t for naught that 
they as a group have earned such epithets as 
“emotional cultists,” “toscin ringers,” “White 
Horse Riders” in four decades of preaching con- 
servation of forests and waters, grass and soil. 
But still there may be something in these two 
treaties—a word, a phrase, or an idea—which 
will prick the mind of even the most calloused 
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veteran conservationist. Like all the yelling to 
“hold that line!” at the big game, these may not 
actually stave off defeat or win a victory. But 
they may help one to get in the mood. 
T. E. Maki, 
Intermountain Forest and 
Range Experiment Station. 


Forest Research in the United States. By 
Lake States Forest Experiment Station, in 
cooperation with Committee on Forestry, 
Division of Biology and Agriculture, Na- 
tional Research Council. 138 pp. (Mimeo- 
graphed.) National Research Council, 
Washington, D. C. 1938. 


Research workers are notoriously critical, not 
only of what others are doing, but also of their 
own programs. It is an excellent trait. 

The desire to be objective in thinking about 
one’s own work is unfortunately not common 
among salesmen and propagandists. It is a good 
thing, therefore, when those of us who are re- 
sponsible for using science to promote the public 
welfare occasionally step out of our role as 
evangelists for our particular programs, and at- 
tempt to evaluate our objectives and procedures 
impersonally, with a minimum of “loyalty” to 
the agencies and the methods that have brought 
us where we are. 

For the past two years or so a group of 15 for- 
esters, under the chairmanship of Raphael Zon, 
and with the sponsorship of the National Re- 
search Council, has been making a survey of for- 
est research. The 138-page report of this com- 
mittee has now been issued in limited edition, in 
mimeograph form. | 

Using the questionnaire method, they obtained 
from forest research agencies throughout the na- 
tion a list of the projects under way during the 
period 1933-38. The second half of the report 
consists of a classified list of these by field of 
study, geographical region, and agency doing 
the research. 

The committee found 1,308 separate projects 
being carried forward by 904 research workers, 
at an annual cost of about $7,000,000. These 
studies are under way in 105 different organiza- 
tions, but 61 percent of the funds spent on forest 
research come from federal sources. Forest 
schools contribute only 2.3 percent of the money, 
and endowed and state-supported institutions ac- 
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count for but 0.5 percent. Private agencies sup- 


ply 35.5 percent. 

This estimate of expenditures indicates that 
forestry is currently receiving research support 
comparable to that given agriculture. A survey 
for 1936, made by H. P. Barss, indicated a total 
of $35,607,000 spent on agricultural research, 
which is equivalent to 0.37 percent of the gross 
farm income for that year. The $7,000,000 used 
in forest research is 0.35 percent of the $2,000,- 
000,000 gross annual value of products turned 
out by forest industries. 


One striking difference between the organiza- 
tion of forest research and that in agriculture is 
that so little of the money used in finding new 
forest facts is available to institutions training 
the men who are to become the technical leaders 
of forestry in the future. It would seem to the 
reviewer that the committee might well have 
emphasized the need of having a larger portion 
of the research contribution from federal sources 
made available to educational institutions to be 
used for the double purpose of research and the 
training of research workers. 


The U. S. Department of Agriculture is an- 
nually allotting more than 514 million dollars 
to the state agricultural experiment stations. 
Most of these are associated with agricultural 
colleges which provide opportunity for graduate 
students to work part time on research. Experi- 
ence has amply demonstrated the wisdom of this 
procedure, for it is common knowledge that a 
station associated with a strong graduate school 
usually accomplishes more research with a given 
expenditure of money than is possible where the 
research is all done by full-time workers not 
associated with an educational institution. The 
most important advantage, of course, is that su- 
perior new personnel is being trained at the same 
time to provide leadership in agricultural teach- 
ing and extension, as well as in research. 


Without explaining the exact methods that 
were followed, the committee rated the forest re- 
search projects into three grades. It is inferred 
this rating is based on the committee’s opinion 
regarding such matters as financial support; the 
use of “standard techniques”; the training and 
scientific knowledge of the project leader; and 
the time he can give to the conduct of the experi- 
ment. To the reader, the impression is given 
that the mere title of the project and the amount 
of financial support available formed a basis for 
much of the committee’s evaluation. 
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This reviewer never felt that the name of a 
horse, or what he cost, was any indication of 
how fast he could run; nor was it wise to put too 
much reliance on how the horse looked. The 
only dependable procedure is to put a stop watch 
on his performance. If one were to measure the 
effectiveness of the forest research work now 
under way in the United States, it would seem 
that no single yardstick would so nearly dupli- 
cate the objective methods of scientific appraisal 
as to summarize and evaluate the publications of 
forest research workers over a given period of 
time. Why not find out what the $7,000,000 is 
actually yielding in the way of new and signifi- 
cant facts? Why not compare, both quantita- 
tively and qualitatively, the published output of 
forest research workers with that of investigators 
in similar scientific fields? 

Throughout the report there run such phrases 
as “from a forester’s standpoint,” “within these 
fields foresters,” and “within the forester’s field.” 
Sometimes the reader almost gets the idea the 
committee was thinking of forest research in 
terms of employment opportunities for foresters 
rather than as a division of scientific endeavor 
which holds large promise of serving the public 
welfare, and which calls for specialized training 
in a score of scientific disciplines. Medical re- 
search has long suffered under the handicap of 
the open opposition of medical men to research 
in the medical field except by those holding a 
medical degree, forgetting that the M.D. degree 
is not a badge of competence as a research work- 
er, but rather is a certificate of ability as a pro- 
fessional practitioner. It will be a misfortune 
if foresters develop a philosophy that foresters 
have an inside track or special advantage in the 
technical phases of all research associated with 
forestry. 


The report of the committee, unintentionally, 
I am sure, supplies proof of my contention. In 
its evaluation of the quality of forest research 
now under way, it states, “No other field of for- 
est research is believed to be more adequately 
covered today than the field of wood tech- 
nology.” Everyone knows that most of the work- 
ers in this field are engineers, chemists, physi- 
cists, botanists, and other non-foresters. In the 
next paragraph, the report speaks of “The com- 
paratively low standard of silvicultural projects.” 
It is common knowledge that foresters almost 
completely monopolize the silvicultural investiga- 
tions. 
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The only safe position for anyone to take 
in a matter of this kind, it is obvious, is to select 
research personnel on a basis of competence for 
the jobs to be done, and not on whether they 
happened to come up through a particular pro- 
fessional school. There are many forest research 
projects that inevitably demand technical forestry 
training as a prerequisite. But to infer that for- 
esters as such can be expected to do a better job 
in all forest research, just because they are for- 
esters, is to put group loyalty ahead of research 
efficiency. 

Particularly in the field of forest economics 
is there need for critical and objective thinking 
without the bias of loyalty to forestry as a pro- 
fession or to the concept that the growing of 
more trees is inherently a desirable national ob- 
jective. The committee might not agree with 
this contention, but on page 53 of its report 
it documented this need by saying, “The profit- 
ableness of public forestry has been taken too 
much for granted, it being assumed that if public 
forestry cannot be shown to yield monetary re- 
turns it still is desirable because of the social 
values inherent in public forests.” 


Certainly one of the most fundamental research 
problems in forestry is why it is advocated by 
so many, but practiced by so few. The United 
States is a capitalistic nation, and almost all pro- 
ductive enterprises are assumed to be carried on 
by private persons for private gain. Is the grow- 
ing of trees an exception to this general policy 
of our national economic organization? Have 
foresters adopted the defeatist philosophy that 
nothing can be done to make forestry an enter- 
prise in which private initiative finds an oppor- 
tunity for profit? 

It seems to the reviewer that the committee, in 
failing even to discuss this problem, missed an 
important opportunity. Forestry in the United 
States is not going to have unity of purpose or 
program until those engaged in the forestry pro- 
fession definitely decide whether tree growing 
can be a private enterprise like agriculture, must 
be a public enterprise like parks, or may well be 
an effective combination of public and private 
enterprise. 

The whole conservation movement, in commer- 
cial forestry, farm woodlots, game, soil erosion 
control, and in a half dozen other fields, faces 
this challenge of determining under our capital- 
istic economy the role of private enterprise in 
respect to natural resources that are essential to 
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the public welfare. Would it not be well for for- 
esters, as representatives of one of the largest 
components of the conservation program, to in- 
vite active cooperation from social scientists, 
particularly those trained in economics, political 
science, psychology, ethics, and even philosophy? 
I wish the committee might have pointed out 
that foresters have never really asked the social 
scientists to take such a look at forestry in par- 
ticular and conservation in general. 

Finally, your reviewer cannot join with the 
committee in that part of its conclusions in which 
it expresses regret “there is no official coordinat- 
ing body” dealing with all forest research in the 
United States. Instead of stating “some author- 
itative body is needed as a unifying force,” I 
would be inclined to thank God that forest re- 
search workers in the United States still have 
freedom to select their own projects and deter- 
mine their own methods, subject only to the ad- 
ministrative policies in force in their particular 
agency. I can imagine no more unfortunate 
development in forest research than to give some 
“authoritative” body of men the power to “co- 
ordinate and unify” forest research objectives, 
policies or procedures throughout the nation. 


NoBLe CLARK, 
Wisconsin Agricultural Experiment Station. 
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Recreational Development in the Southern 
Highlands Region. By Department of Re- 
gional Planning Studies, Tennessee Valley 
Authority. 61 pp. (Mimeographed.) July, 
1938. 


The planning agency of the T.V.A. has in this 
publication marshalled facts and suggestions to 
enable the inhabitants and their federal and state 
cooperators in an area of 44,400 square miles to 
make fuller use of the land by developing its 
latent recreational potentialities. The document 
is of interest to foresters because this utilization 
must take place on or in the immediate environs 
of forest land. 

In an easily readable style are presented a gen- 
eral inventory of the region: its history and in- 
digenous culture, its industries, and its existing 
recreational facilities. The several possible forms 
of recreational activities are described with their 
income significance, supported by evidence from 
more mature, but comparable, recreational re- 
gions. 
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The closing pages offer a general plan to bring 
about the proper recreational development of the 
region. It suggests the formation of a planning 
commission for each sub-area, and calls for the 
creation of recreational districts and the stimula- 
tion by a promotional council of an immediate 
program of action. It lists as necessary legisla- 
tion: “Adequate” conservation laws in Kentucky, 
Georgia, North and South Carolina, effective 
county zoning, adequate laws for the develop- 
ment and protection of scenic highways and rec- 
reational areas, and laws to regulate and control 
tourist services. 


Like many publications issued by planning 
bodies, this report leans toward the booster spirit 
in both style and factual presentation. For in- 
stance, those sections dealing with climate do not 
mention relative humidity as a probable summer 
disadvantage in comparison with more northerly 
regions, although in another section the richness 
of the flora is emphasized and attributed to “high 
rainfall and high humidity.” Then, too, text and 
charts showing that two-thirds of the population 
of the United States live within 500 miles of the 
region might lead to the conclusion that the re- 
gion is the logical playground of most of the 
nation. 


It is open to serious question whether the re- 
gion’s share of recreational expenditures should 
be $250,000,000, a sum which bears the same 
ratio to the estimated total recreational expendi- 
ture of the entire country as the area of the region 
does to the recreational area of the country. Rec- 
reational income may not be based on a spatial 
relationship, for there are differences in travel 
time to the several recreation regions and in natu- 
ral facilities there available. If the Southern High- 
land Region is to get such a share of the income, 
it must do so at the expense of other regions or 
the national income must be increased materially 
and/or a larger share of that income must be 
expended for recreation. 


It is the opinion of the reviewer that planning 
agencies will not obtain the confidence they must 
have to be fully effective until their studies pre- 
sent all the facts impartially. Nevertheless, this 
report contains both an excellent statement of the 
recreational opportunities in this and other forest 
regions of like character, and a comprehensive 
and foresighted, yet practical, plan for the de- 
velopment of those opportunities. 


Pau A. HERBERT, 
Michigan State College. 


CORRESPONDENCE 


February 10, 1939. 


Drar Mr. CLEPPER: 


The recent address of the Chief Forester of the 
United States at the Columbus Meeting of the 
Society and the subsequent discussion, particu- 
larly the remarks made by Mr. A. G. T. Moore 
of the Southern Pine Association, have interested 
a great many Society members, I am sure. The 
thought which must occur to individual members 
scattered over the various regions of the coun- 
try with their varied climates and forest condi- 
tions is, “Can Mr. Silcox’s views on forest regu- 
lation be squared with conditions in my region 
or has Mr. Moore the right answer?” 

Here in Pennsylvania Mr. Moore’s contention 
that the federal government should fulfill its ob- 
ligations in regard to fire protection first before 
talking about forest regulation is not particular- 
ly applicable. The state fire protection system is 
efficient and affords quite ample protection on 
both state and private lands. But on the other 
hand, is it advisable to introduce a system of 
federal regulation to control cutting practices on 
privately owned lands in the state as Mr. Silcox 
would have it? 


There is plenty of evidence that growing stock 
is being seriously depleted on many privately 
owned lands in various portions of the state. In 
the oak type in and near the southern anthracite 
coal fields, for instance, mine timber operators 
are having to go further and further afield to 
find suitable material for their orders. The aver- 
age trucking haul for timber coming into the 
collieries of one of the leading anthracite coal 
companies was recently estimated by the pur- 
chasing agent as more than 50 miles. Many 
timbermen are having to go 75, 100, and more 
miles for their timber. All this because clear- 
cutting, often on steep slopes in the chestnut oak 
type, has removed all possible forest resources 
from stands near to the mines for years to come. 


While the regenerative powers of the hard- 
wood stands of this region insure future timber 
supplies when protected from fire, it is not de- 


: 


sirable for timber to be “skinned off” in various 
localities with a resultant dearth of supplies for 
local wood-using industries and leaving no op- 
portunity for enterprising men to establish saw- 
mills or other processing plants in that area. The 
fact of the matter is that the average small saw- 
mill man has little if any idea of the advisability 
of saving growing stock. And, with notable ex- 
ceptions, the woodland owner is all too ready to 
liquidate his forest capital for a lump sum, often 
far below the value of the timber. This in spite 
of all the forest conservation programs, federal 
and state sponsored for the past few years. 


In view of this situation I would propose that 
the problem be met on two fronts. In the first 
place, some form of control is necessary. In this 
region we have no Southern Pine Association or 
its equivalent to act as a regulatory influence on 
its membership as well as on many nonmember 
forest owners, who, no doubt, come under its 
influence. The small sawmill operator of Penn- 
sylvania has no connection with any such organi- 
zation. Some form of federal or state regulation 
should be necessary. For this state, however, 
and quite possibly for other states in the Middle 
Atlantic Region and the Northeast, a state law 
administered through the state forestry depart- 
ment by which district foresters would be author- 
ized to require lumbermen and woodland own- 
ers to conserve growing stock in order to main- 
tain adequate timber supplies for a given area, 
would be most practicable. 


In the second place, let the federal government 
support state efforts through such a measure as 
the Norris-Doxey Act which will increase the 
personnel of the forest extension service as well 
as providing additional funds for farm forestry 
research. The ignorance of any conception of 
sustained-yield practice on the part of a large 
number of woodland owners and lumbermen 
shows that the present forestry educational pro- 
gram is not yet adequate. ‘This situation in- 
volves no criticism of the state extension for- 
esters. It is a physical impossibility for the pres- 
ent personnel to cover sixty-seven counties and 
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do full justice to the situation. Along with an 
augmented educational program, there should be 
a strong research program in farm forestry, cen- 
tering particularly on processing and marketing 
problems. 

Let the federal government contribute towards 
education and research and thus aid the state in 
its forestry program. Let the state administer 
regulation where needed. 

Donatp D. STEVENSON, 
Pennsylvania State College. 
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Dear Dr. SCHMITZ: 


When I read Hall’s parable for tax reformers 
in the January issue of the JouRNAL, I was re- 


minded of a specific case. An Indiana farmer 
built up a good woods over a period of years, 
and by accumulating a large volume of timber 
per acre he secured a high increment. This high 
increment finally had to bring a minimum stump- 
age price of $11. per thousand to pay the prop- 
erty tax on the woods which had gradually risen 
to $3.32 per acre per year. The woods is now 
classified under the Indiana law for the assess- 
ment of forest land, and it is still a good woods. 
Without recourse to such a law, it is conceivable 
that the owner might have been tempted to liqui- 
date the forest capital which foresters urge land 
owners to build up in order to secure a high 
increment. 
T. E. SHaw, 


Extension Forester, Indiana. 
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EGINNING with the 1939-1940 session, Mississippi State College will open a 

lower division forestry school. It was decided to install this forestry curriculum 
so that Mississippi students desiring professional training in forestry would be able 
to complete part of it at their own School of Agriculture. | 
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Unitep STaTEs FirtH 1n WorLp Woop Exports 
MAINTAINS STANDING OF 1937 


PRESS communique of the Comite International du Bois, Brussels, shows that 
the United States was fifth in the export of wood in all forms, from Europe and 


North America in 1938. 


The total export last year from the countries in these two continents was 40,231,- 
000 cubic meters, or more than, 1,420,000,000 cubic feet of wood including lumber, 
pulpwood, mine timber, logs and hewn, box shooks, poles, ties, and staves. The 
American share was only 2,895,000 cubic meters. 

Canada was the first wood-exporting country with 10,064,000 cubic meters. It 
was followed, in order of rank, by Finland, Russia, Sweden, and the United States. 
The sixth ranking country, Poland, had a wood export volume only 214 percent less 
than that of the United States, while Czechoslovakia, in seventh place, with its former 
total forest area of about 11,500,000 acres, had a wood export only 36 percent below 


that of the United States. 


Of the total export of all wood by Europe and North America, the European 
countries exported 68 percent and Canada 25 percent, while only 7 per cent was sold 
abroad from the 215,000,000 acres of commercial saw timber stands in this country. 


Cant Hooks 
and Peavies— 
all sizes 
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ce 


dc 
ui 


Michigan Pattern 
Single & Double Bit Axes 


lod 
| acre 


Cruiser Axe 
Made in 1, 2, & 24% Ib. weights 


all patterns & weights 


Forged Steel Swivels 
Buy from your dealer; but if he cannot supply you, write us. 


WARREN AXE & TOOL COMPANY, Warren, Pennsylvania 


THE NEW YORK STATE COLLEGE OF FORESTRY 
SYRACUSE, N. Y. 


Undergraduate courses of four years are offered in forestry leading to the degree of Bachelor 
of Science. There is also opportunity for graduate work in several branches of forestry leading to ad- 
vanced degree. 

The College has ample laboratories and classrooms in William L. Bray Hall and the Louis Mar- 
shall Memorial Building. It has forest properties approximating 20,000 acres that serve for demon- 
stration, research and instruction in forestry. 

Special laboratories for instruction in wood technology, in pulp and paper making, in kiln- 
drying and timber-treating and a portable sawmill are other features of this institution. Applications 
for admission must be filled out and returned before June 15. 


Catalog mailed on request. SAMUEL N. SPRING, Dean 
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CERTIFIED AS TO ORIGIN AND SPECIES 
Correspondence invited with seed collectors. 


HERBST BROTHERS 


92 WARREN STREET Established 1876 NEW YORK, N. Y. 
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material. Sold by 


HAVE YOU CHANGED YOUR 


the thousands. Best ADDRESS? 
Easy Sharp 
Clean Cut Chrome Make sure that we have your correct address. 


Stee]— 
4, Strong, 
Durable 


It is one way to insure prompt delivery of your 
JournaL. The U. S. Post Office will not for- 


ward magazine. Please notify us promptly of 


any change. 
SOCIETY OF AMERICAN 
FORESTERS 


17th and Pennsylvania Ave., N. W. 
Mills Bldg. Washington, D. C. 


THE RENOWNED 
Rich Forest Fire Fighting Tool 


Write for Prices and Description 


C. H. RICH WOOLRICH, PA. i 


Roofone 


Reg. U. S. Pat Of 


We offer to the forester the various plant hormones in pure form under their 
chemical names and also as Rootone, a ready-to-use powder which contains 
the hormone in its most practical form and concentration. 


In propagation of cuttings, the response varies with the species, some trees 
doing best with one acid, others with another. Although studies on this sub- 
ject are only recent, the work of the Northeastern Forestry Station shows the 
possibilities in stimulation of rooting of tree cuttings. Further uses in treat- 
ment of seeds and transplants are indicated by studies on ernamental shrubs 
and trees. Hormones stimulate germination of seeds and ‘root formation. 
We will be glad to quote and give you information wherever possible. 


ROOTONE represents the most efficient form thus far developed, and is used 
by many nurserymen. The one pound can of Rootone is $5.00 and will treat 
30,000 to 40,000 cuttings. 


AMERICAN CHEMICAL PAINT CO. 


HORMONE DIVISION J-1 AMBLER, PENNA. 


A NEW TOOL 


CO.UNGLE Ss 


Seedling Lifter and Transplanter (Patented) —elimi- 
nates the hazard of lifting and transplanting seedlings, 
bulbs and other small plants. 


FAST, SURE AND 
FASCINATING 


Price, No. 1 Size 
$5.00 


We make—Planting Bars, Fire Rakes, Swatters and 
other tools for Foresters. 


THE COUNCIL TOOL COMPANY 


WANANISH, N. C. 


